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02, 3tCfeV>T, M/>f 1 2ttM/>r#|^^|g9 5{Ci: y#|^$tlShi:=fo{C 

, -Kfis^b^^^isg 6izj:ijmms<DMMizm-t^^mizn^mm^ti^^oiz:^ 
oTv>s. mBiJ#i 0 2 a, 1 0 2 btt, m^mt^^»m^izmi^x^i^m 

[0 0 7 2] 

M^s^^f^^asnn 3 j:y#ffi$tih i 2±^c5»^.$tl<&#^c^i;tSls# 1 o 

2 a, 10 2 b®6l>;a:< :)fr«|&SB^l:tAtl^e7b^e>^f^r^|J5S:-e:li«?)-5l& 

i'^^vxmmsayt^m^mti-^izt^tmmizmvmmM^mti^mhrjt^r-a^-h^ 

e» r i: IC J: y S o 

[0 0 7 3] 

tyyhm:^mmmz-^^^xit. "j^i^m^^nr^^^i^a^^&x&si^cDm ( 
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[0 0 7 4] 
[0 0 7 5] 

hl/^ 1 2±{CMIES3b^««StlTVA<<Z)T'feS*^^. hb>r 1 2tt 
c. Sa;^§|5#|ga&^S 

mi. mz ( a ) , a 3 h r^m:^m 102a, 102b ©jtsssptts 

:7l/-i^9 0^^tC«^$tlTV>-5„ ^:7U-A9 0lCl±, iuA§Pltl0 2a, 
10 2 bfD^gx»f^^t)fM^iAI&^C#|iibTi&^^Sii:^^^faoi&f^$:ff^*) 

:fYhxm^mmi 0 o.izmm^^x\>^^o 
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[0 0 7 6] 

l^lcj:*;^m«riglCiBt»;#ttbti> iitf;^#^l 0 OJCj:Sii^:^|iS:>PSI^-rs 
n -if - ic^ L/ T#a# ic b r ic^l^;-r S :i # S i e> ic o T v> § „ 
ZlZl-e, iix.^*J 1 0 2 a, 10 2 btt7l/-A9 0 l^lCT^it^ tlT V^-5®T' 

[0 0 7 7] 

- h^mi^^^mmm 5 1 (D:^mz^wr^m^t. ht=.(Dr% m^-t 1 2 (D±r 

2a, 1 0 2 b Sriif'f^S-erSZlilj&^-e^, fi;tg|$Ml 0 2 a, 1 0 2 b SrfS^^lC 

C-l. «ffX.gP#®#«f#|g 

e> # ffi $ tl § ^ A tl S ^ A tl^® fCfilg-r S tif fC $ e> {C fSPi S: J£ 

[0 0 7 8] 
[0 0 7 9] 

tt, h l/>f 1 2 7b^5/:7 h-rS^lC^'j^gPMl 0 2 a, 1 0 2 b 0— ;!r*^:f^i&, ftfi 
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2 a, 1 0 2hm:&^mmKMhX^7&. gtia$i±St&f^S:if?:&*)1±S„ 
[0 0 8 0] 

(Dm^nmxth y > mxun 102b \t.^m(om7Lmx-^^o 

[0 0 8 1] 

04, 06^CfeV^T, M;t^#l 0 2 alii/7 h:S-[Blc hTO^P3tt^C?)f|(|l 

0 8 jc^g&RTIgJc^E^^tiTVN-So ®fi 0 &(on^mt.'7\^-h.2 OlC@^$tl 

[0 0 8 2] 

06, mi\zm-t^r)\z^ SSX-^Wl 0 2 a^JtSgg^Pli, ^l^^lOSalC?^ 
^^tlfe, $fll 0 8 i:il:3^-r'5¥®i:¥^f^XU h 1 0 5 a 1 I^C«K-^L/TV\ 
^l:r^i 0 5 attiHi 0 8ic®l&ortgJclK-&-rsi:i:=folc, SMi 08^1^11 

fT^?tf>f K«|l 0 9lCt,Mi&«r|glClK-^LTVAS„ S^jIC, ^l^t^ 1 0 5 a CDJi 
SlSlii5f>f ^ ^ 1 0 6 a ^C®^$tlTV^S„ 

[0 0 8 3] 

3?>r 1 0 6 att04, 09 73rMHl3, 0 1 6 iCatt* J: ^ ^C::/•- 

U 1 2 0 a, 1 2 1 ara^C§gl^$tlT^^So U 1 2 0 a tt:7 I/- A 9 0 
^$tlfci!t^c$|^^$4^Tv^s„ 1 2 1 ali7U-2^9 0 JCH^StiT^x^^ 

vy^y ir^-^- 104 a®IlIKi!I^C@^$4^TV^-6o 
[0 0 8 4] 

Cltl^:;^"5^»y tf>^^-^- 1 0 4 a, ^lt#10 5a, ^ >r ^ > ^ h 1 
0 6 a, «|1 0 8, ^>r Klftl 0 9 li, figX-SlSM 1 0 2 a ®^m^aS:m^-r S 

[0 0 8 5] 

^<i®^;tSU#i 0 2 b®#l&#^icov^Tfi^-rSo 

0 6,07 lC:gRi-i: -9 {C^;^S# 102b 102ai:imCltlll08 
^cMiftHr|g^c^g*$4^Tv^-g,<, r O^il BPMl 0 2 b liSs[;tgPMl 0 2 a 

i:^l:t^i 0 5a i:<Z)#-a-M^tll#, ^lt#i 0 5 b®XU »y M O 5 b 1 IC 

2 6 ffiliE# 2001-3102343 
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[0 0 8 6] 

0 5 h<D±mit^^ S.y'^'KjVh 10 6 b ^C®^Stlrv^§„ ^ ^ 
b, 1 2 1 b^^C§B|gStlTV^Se :/-U 12 0 b 1*7 I/- A 9 OCE^^tlfe 

*ilicfi(f^$tiTv%-5o :;^-y 1 2 1 bii7U-A9 o ic®^stifcx5^»y fcr>^ 

1 0 4 b(D[lIKI|l|^C@^$nTV^&o 
[0 0 8 7] 

z:tie>^^»y tr^ij^^-i?- 1 0 4 b. ^tt#i0 5b, ^ >r ^ > h 1 

0 6 b, fill 0 8, :^>f KfiKl 0 9ii, ^It^Ml 0 2 b®^»f#aS:«l^'r-g> 
[0 0 8 8] 

:*:M'ett. lilt 1 0 8t.iS^ F«r 1 0 9 lCoV>Ttt, ^l^t^l 9 5 a, 10 5b 
^^M^nVi)^^itf>( '5aig5:*b^^M$ttTV>S*^ ^i^gPMl 0 2 a, 

[0 0 8 9] 

r©i:-9ic, ^ASPMi 0 2 a, 10 2 h ittn'etimitvrc^mmm^Mm 

bTV^S^:V^;^S®-e, tr> -Jt - 1 0 4 a , 1 0 4 b 

5ai-^-iEte, M^^UmASga-r^iillCj: ^-r^^^'*/^;!/!-! 0 6 a, 1 
0 6 b)b'!^tl^tl#3fi{CllIi&b, z:*l{C#V%^l:t^l 0 5 a, 10 5b3b^^|&U 
, ^t-t^ 105a, 105b iZj^m^tltc^T. UyM05al, 105bl 

^nr=.m^nu 1 02a, 1 0 2hif^i/y h:&\^cizmmv^m-r^o 

[0 0 9 0] 

^M^BUi 02aiii02b iz-owr i)^i!)-^s>m^<Dm^mu<D^m^m.iz^ 
y, iff^aJMi 0 2 a, 10 2b ^^m-emmx'^^o m^it. )^m^mmmx 
m^WiV^^-t^m^<o^z>iz^ ^M<Di^3-:fxm^^mi 0 2 a^yfrntv. m 
0 2b $:#i&^itTSt^fc e), ik<Dv s-fvm^mu 1 02b ^^mn 

L, ii;t^Ml 0 2 a$:#|&^it^T^;tS, i:v>^J;^lc, #mSP**10 2 
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^3v^T, m:^(Dm^^Ui. 0 2 a. 10 2b ^^m^-^^mm^mmm^um-t 
c - 2 : m:^mu(D^mmm 

me. ®7^C^V^T, IHtl 0 8liiix.SPMl 0 2 a h^IflIcJC^p«g-r-& 

^i^gp^l 0 2 a©Ji5g^HSttttflBbfcJ:^lCXU y M 0 5 a 1 F^lcm-^LTfe 
^ii^^^tl 0 2 a®TaSMl*if«l 0 8 J:*; t)^m;&fnra{|!lJCMtJfTV%S„ 
^;t^Ml 0 2 a©Mv(>^«t)#^m^|nIalC-r*lTfey> Mx.aiSMl 
0 2 alieMJcJ;y|U(l 0 8 ^tfi.[>i:-t-5^mK©lol^cD^-^> h$:^^:j•Tv^ 

■So 

[0 0 9 1] 

gl7, 0 8lC:^t- J:e>lC, X U y M 0 5 a 1 ®|IS|SliggSt$tlTtt^ ^"T, 
SPl 0 2 a 3*^;^y h 1 0 5 a 1 (JDllSil^^f SZlillCi: ypiihStlSo M 

8ic^vNT, z:®iai&s:iaihstifc^;t^®s«;^^Mi 0 2 a^mmx'^Lx\^^^ 

o 

[0 0 9 2] 

XU^yMOSal li^t-t#l 0 5 a {C?^^$tlTV%S®t?> ^t^t^ 1 0 5a 
lim:^mtil 0 2 a®, ipfil 0 8 S:cfiyi>^ t-SHFjESSr^^-rs^m^^-e*)^ 

[0 0 9 3] 

h 1 0 5 a 1 ^m-t^^Vf^l 0 5 a, I^C<^t^^l 

0 5 blCj;§|lI^M(D^MSm®i&^fC,J: 1 >y-©Mx.iP*f 1 0 2 a . 102. 
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[0 0 9 4] 

;^>^««^tlTV^;fcV^^t^M■e^i. m^^Ul 0 2 a. 10 2 b ®#T3§§g|5;b'^ b 

1 2®il«®j; yT:&, y, laspsoa, 8 o bf^ic-eig-rs^/^^T-ziti^ 

SbA^M 102a, 102bl±xyyM05al, 105bl ©llglJlC J; y ^ 
[0 0 9 5] 

010, 012 (a) lC^bfeJ:e>lC, ^ASMl 0 2 a, 10 2 hi^t/Z^ h 
:3&|qfcJ:®^WAti^MCfeSi:^fc{i, li;t^#l 0 2 a, l O 2 bld:^ms 
tl7^*^^«^ffi{Cfe-5MI£5:^lcLTe«{C j:-^^-^^ h*^|Hiai5 8 0 a, 8 
0 bf^fC-fi^MbTVN^o 
[0 0 9 6] 

0 6, 0 8 Cmm) iZ^^^^iZ±^m^l 0 2 a SiO^yfsVy h 1 
05a 1, 105bl (OmmiZj: U ^ih^ tlT V>-5o d^) tT^mK(Z)|oI^(DIlI 
«^ilSIL$tlTV^-5:^)\ :$>^mK(D|BI^i:iS&lRI^(DllIK^ilfiJL^tlTV^;^V^„ ts&o 
T, hl/^ 1 2Ji(cM8 0 a, 8 0 bS:li<^cfce>lCbTM^S;6^«t«$tlfe^ 
-^{Ctt, 013(a), (b),01 6\zm-t^t>iC}^m\Z^ijmhly^ 12± 

a)mms±Km^mui 0 2 a (^{iio2b) i)m-t^:iiit^jt^. 

[0 0 9 7] 

±mi^t=.^oK. M/>r 1 2_h, mmti^Mifnit. m:^BUi 02 a, 102 

b®T3S^tteS{cg:ytHI^8 0 a, 8 0 b l^lC-fitMU, m«K*^*tlli3®ffim 

mmiz^vsy:7 hmK.mmz^^'t^^iiii^-^m^'&^o 

[0 0 9 8] 

3® J:e){C, 1 0 2 a, 1 0 2 b tt, M^>f 1 2 (DOT 8 0 a, 8 0 

bJiicM^*^^«bTv>ti«:!:tie>MIK®«±®lcgm7?M5:^^tf Sb, IH 

§iJ8 0 a, 8 0 h±izmmibmui^r\i^rjtii^nitz.n'^mm\H&n^t^&>^m 
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[0 0 9 9] 

M;t«l$Ml0 2a, 102b$:, mi 0 S^^jb>t.-t^mm-J3\Pi±. MS 8 0 
a. S OhJ^om^^Wi&M'l^ti^'D. i/yV:^\^cJt. gllO, 012 (a)® 

^nxn^mzis^. z.t\,ib(Dvm'^mmsiim7i.nui 02 a. 1 0 2 br^® 

hl/>r 1 2_htca«$tlfc^-^> mXUUl 0 2 a, 102 h(Dmi^tf^—-j3^^ 
[0 10 0] 

*fe> {i:^ttm®^-^lcii^M-tSJ:e)lc, 013 (a) , 013 (b) tc 
m-tm<m±mui o 2 a*^M^s<z)_hicg!bfe**e/:7 h:3^iBitc^i&b, 
, rj^®g|$T?tt^lC^;^SMl 0 2 b3?)tffljicS±lc^Lfe^*$/-7 ht-^^ilt^S: 
ia;tg|5M 1 0 2 a , 1 0 2 h<Dmji:>co^m^M^izmM^^^iHz^i)^ 

[0101] 

04;;ZrMHl 3 1C^3V%T, St-j-#10 5a, 1 0 5 b iCttjt^jK 1 0 5 a 2 , 
1 0 5 b 2*^^41 -r4^'f!fV^T fey, > iJf - 1 0 4 a , 1 0 4 b 

^it^i 0 5 a, 10 5 b$:sv^^cil^"rs^^a^^c#g&f Sc!:e)icim«t- sh, 

^l-t^l 0 5 a©j!ii^«l 0 5a 2 AjKS^^^ a >-fe 107 af^lCjfA 

$4xr3^^eiy{c:)!l«$n> ^n^l O 5 b®ig^;^l 0 5b 2:«)^3jN-AjKi>'i/3 
>-fe>-9-l 0 7 btcif A§nT3^&^65tCJg^$4i<5 3i:T', -e4x^4xr ©M^^i/t 
^;b"^Zltie>3jN--A;Ki;?i/a>-fe>-9-l 0 7 a, 1 0 7 b IC J; y Zl®^ 
:;^-7^y tr>^^-i?- 1 0 4 a, 1 0 4 b:;b^#ihM#$tl&o 
[0 10 2] 

at^^l 05a 2, 105b 2 jb^^ti-^'tlJjN-A^J^i?^/ a >-fe>-tM 0 7 a, 
10 7 blC<fcy^^Stl-5rillCi:Ui:5«)-5fitf;tSMl 0 2 a, 10 2 b 
it)K m^mU 1 0 2. a . 1 0 2 b®3}x-AjKi?i/a>T'^y, Zl® jJ^~ Asif e^'i/ 
a >l«;tgPM 102a, 102b (DM^U 102al, 102bl (Dmmt)^^ 
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[0 10 3] 

iJ^-A7^<i^^/a>;{^^^;^•5^»y tr>if^-^ 10 4a. 104 b 3b'?m^A;i/>^ffi^ 
:$>fc*i-t|gl&$4x-5zii:ici: y0i oizm'r^W:&mzmm-^tit^^v^Ati^mX' 
l/>f 1 2JcmTL^^C#iLLTX^^y;5r$tiT*^^El 1 ic^ 

[0 10 4] 

Tl^^m^X'. fftK0 9 ICigt-TsJ^-^jKi^i^a^^-efi^aSMl O 2 a. 102 
[0 10 5] 

z:-^ LT. tf>i^*^-^5f- 1 0 4 a, 10 4b. jtlggp** 1 0 5 a 1, 

1 0 5 b 1 Sr-^tf^l-J^l 0 5 a, 10 5b, ^ 4 ^y^frijvh 1 O 6 &^ 10 
6 b, #10 8, 7Jf-f K$l!fl 0 9:&^(0#|&#^^, jj>- A/KS^i/ 3 ^-fe >iM 

0 7 a, 1 0 7 b;^i:\ 2§i:OTJ^#a(Cj; y, iix.g|$Ml 0 2 a, 1 0 2 b 
;ta51 0 2 a 1, 1 0 2 b 1 }()^, if?^< i:=foSl 0 :&^Ca^-r^l:tAtl^gil0 

1 ilc^t-fi;t^M®^{>^< i:%2o(D^glC'ees-&e>tiS=^S. :i<D^t>iz 
, ^l^AtiM5:m^"rs^tlCj:U, SH;tSrf^JC|^LT®^;t^3^1 0 2 a, 
10 2 h(D^mA^:ts-M.:^i;i/3y:fy^^(D^mA^ U VA^UMT-ffl^^ 

[0 10 6] 

c - 3 : mxmm(D7^m^m. 

llI673fS08, 01 4 75^01 SIC feV^T, iiux.§PM 1 0 2 a Idiffffa b :t J: 
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OV^T*j|¥g&®l 0 2 b 47&^?^^StlTV%-g,o 
[0 10 7] 

:m^<DnMmi 0 2 a 4, 102 b 4ici±, HSi 0 atL^^ti^mi 1 o-^^ 
Ji-e^MLTv>So ill 1 0 (Dm^^:^\»i<Dn^mty oaym^mizm 
^$tl7t^^::&l^ac^;S7X9 0 a, 90 b ^cJtTl^rnr^g^c^'^snT^^-2>o 

[0 10 8] 

04, 0 6, 01 4 {Ca^-rJc-^lCiffil 1 0(Difiife8|S{C«:7l/-A9 0{Cf|lfl 1 

2 s:if[^$tifcL^iy^(Z)i^7t- 1 1 3©-^t^7^)^&fi-emoTv^s= i/yt-i 1 

3®MMli«fel 1 4 §::;>LTy l/y-f Fl 1 b (0^^>t^^ tmU^tlX^^ 

€>„ y i/y-r Ki 1 stt^U'-Ag o^cs?^-^•^tlr^^€>. 

[0 10 9] 

y i^y >r K 1 1 5 *^:ty (M?^) o^/^M-eii, m^mm 102a, 102b 

2 a 3*^XU M 0 5 a 1 (DM^ t^mVt^m^i^m&m (01 4#m) > ^ 
v>tt:!:*ie)^A^#i 0 2 a, 10 2 b®TaSg^*^M^-Y 1 2J:®ffl^icg^-rs 

r iltCcfc yjtSgi^S 1 0 2 a 3 if^T. U »y M 0 5 a 1 e>^i> Litra b 

01 6 (2j^Mm) ic^ffefiic$>^„ :itie>®&S"^~tt, i«iau;/cJ:e)lcSS^ 

§|SMl02a, 1 0 2 b li M/'>f 1 2 Jiffi®|!aaS8 0 a, SObp^, hi/ 
[0 110] 

01 blzB-t^olz^ y L/y^Fl 1 5$:;j-> iBW iz-t^hl. J ^ 

1 1 5<Dzf^yp^i>^^\i!s^n. UA- 1 1 Siii^mm^^o zitiici:%^v>0 8 
iz^MB) > 01 stcat-rjc-^icffti 1 o*^i/'/t- 1 1 3 ICO;*; 7 I/- A 9 0 
lCi8l:re>tlfe;R5^9 0 a, 9 0 b tC^f^^tlTl^LTlf ^jtl-So 
[0 111] 

0 6 Tbmm 8,014 nmm 1 6 izm-tJ^ t> izm l l O tt^;tgP** 102a, 
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10 2 hlzm^^tir:LmVX^(Dot>Wm'0^1 O 2 a4, 10 2b 4izm^Vr 

, m^mui 0 2 a, 102 hit^nKt.itm(D\^^(D^mK' (Dm^izmmh 

, MSG a, TO80bp^*^e5, ^v^«h i/>r 1 2±jc^^$ti:feM^®SJb 

ma^^mmi^tc hi^-r 1 2®._t;^^sic#g&'tSo 

[0 112] 

z:©J:e)tC h U>f 1 2(D8uAS|5$J 1 0 2 a, 1 0 2 b b fc0 8 ( 

2Mmm) , SI 5{c^-rfi^g$:iS3®egi:vNe)o #110, i/a- 113, y 

^y>r Fl 1 5;&iftt. flH;^^Ml 0 2 a, 10 2 b $:^ij^&glC^ < jij^^^ 

c - 4 : «ux.^Wl&#^M 
06, 07, 014, Ell 5^CJ3V^T, 1 0 2 a, 10 2b Sr^lfb 

x\f^^mmmmt. :in^m:^mui o 2 1 0 zh^^mizmm-t^^^m 

g&ffil0 2a4, 1 0 2 b4lC^^LT«fl 0 8 ^tfyeMCM;i^#l 0 2 a, 1 

0 2b ^mm-^-^^wmmt: vxo^mi i o i:, mx^ui 02 a, 1 0 2 b© 

iMJCJiSilll 0 8 ^fpjC>t.'t^'^-:^y hlcj:SIlISr^-€-ti^ti|fflj[fcb#S, 
:^Ur5/hl05al,105b 1 ®#||g|S$:;R<iLfc^l:f^ 1 0 5 a, 1 0 5 b 

itf^^tjt^mmm.±mu^mv. $iiti o 8«#;ts#i o 2 a, lozh^m^:^ 

\^X$>^tyy h:^\^cizmP^-t^:fS^ Vm^m^X^^X. ^It^lOSa, 10 
5 hitm^mUl 02a, 102bS:i>:7 hT^ltQ c lC#i&$-B:-5|gl&#^S:gefe 

mizmm'r^m^:^mzi^mi'Xmmt^m(D^m^m?L^mpLm^^^i^^ m 
(Dm^mu^M.mvr^m^t.vxii'o^^^iiti'^x^^. 

[0113] 

?>'e-':^yhizmm-t^^mxmms<D±mizmpiUUi 02 a, 1 0 2 bs:^ 
^•t^z^t^^x^. :r.(Dmm^mmts:r.tiz^i)^ mms^(Dmm&±i^^^ 
jciig5«rig-e&»;> mmsi!}^fj:\i^ii^iziimsizmmxm-tj;:z>izmx.mui 0 
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2 a(D±m^y^v h 1 0 5 a 1 (Dmmz^±^m(D% }ix*m:^mu 1 02 a, 

1 0 2 b M/>r 1 2®IHIBIS8 0 a. 8 0 h [f^KiSK Z.tiD^'V^. 013 
> 01 6tc^-tJ:e){Cffi^3SS3§gM'\®«ff;tg|Sl 0 2 a 1, 1 0 2 b 1 (5D5il|;5;^ 

[0 114] 

i^m.^.t hX(Dwmm io2a4, io2b4 ^wm^ii^^mti. mwm^m 

m^^^mt^m^)m^^^t-t^. 113 H^UJ^ K1 1 5S:3£;&# 

mt't^^^jm^mm^m.^M.mvx^^^^tK^v. m^mmi 0 2 a. 10 

2b$:ra^ic. M^S®«Ji®*>P,iiie'f-S^/^ffii:. ©file > h 

xm-t^^m »; -5 r h *«T* ^ s . 

c-5 : 

ii^^#10 2a. lO2b*^0 7. 08, 0 1 4 :^^lC^'rii^f^i&&StC 
^"S^^, M/>f 1 2_hlC^lte>tlfcim^8 0 a, 8 0 bp^lCfiS^^^tl 0 2 a 

, 1 0 2 b®T^gas*^^4)'65^^cA*;i2.^'ev^T3b^o, M/-f i 2 i^^^^^r-^-s 

o Jl0t^(Dh U>( 1 2lt. h W-f ©#|^^|Hl0r>^«^i?)#^9 6 (02 (b) 
[0 1 1 5] 

01, 02 (a) , 07^fc'lC^f j:e>lC, HaSPSOa, 8 0 b -5 Zl 

iliCck 1 0 2 a, l 0 2 b ©TS^BPttlHiaP 8 0 a, 8 0 b f^, o t 

*J, M/>f © 1 2_h®J: y t^T^lC-eSlM-rsr iltCfcU, ii;^S|J# 1 0 2 a 1 0 

2ha)Tmm. ^vmh<itm^mui 0 2 io2h<Drt^m[fimiz^m-t 

Sli;^^102al, 1 0 2 b 1 $:IHaS8 0 a, 8 0 b LTflllllcM^ S CD 
t^'^iZ^M^-^tc^m^^^X. a5;t^l02al, 1 0 2 b 1 li—^TC^ffl^ S 

[0 116] 

m^mui 0 2 a, 10 2 \>iz^^mm(DWs^mmt<p:^jt<ii^z.ti^<Di'D 

:^^IHIS|J 8 0 a, 8 0 hmz&^bH^lzn^JtiDtl^o m^UMl 0 2 10 2b 
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^n^jt^t.^(Dm^mi o 2 a, 102 h(D:^hu-^mm'^%-f'^K^mx* 

^^iz^-^ t-t^o ^mr-lt. IHiapSOa. 8 0 b lii>:7 h:J^|p]c JC:R$ 
h l/>f 1 2(0^m3'VmM^tlX\i^^o 
[0 117] 

-So «/hiJ--rX(Z)MiS®«-^lcl±. 1 0 2 a, 10 2 b ®^ix.i&'f^^c|^ 

A^**10 2a. 1 0 Zhii^mX^^iZ^^H^^. 
[0 118] 

018(a), (b) lCfeV>T, «/hi^-f X®ffllKi|ig$: t ' niS, M 8 
Oa, 8 0 b(Z)«/jNP^Pgt lit* >t(Dm^t.^S. 
[0119] 

M^m#<z>e)"^, >^rfi!i^i&ffi^-ett, -e'lijttf, m^mui o 2 a ^lass 0 a 
(7)\fimm^*}(DiiLm'e^mvtt. ^i^guMi 02b ^mms 0 hcDp^mm-^^'^ 
mm<D iyyh (D^n & Mii^^^ft/^-t^--r x^(D^tt Ati orig^#iirai5iw ^ 

[0 12 0] 

018 (a) T% «ff;^^*tl 0 2 bCDS:^#l&4tt[HIg|5 8 0 bC^t^M^tT'OD 
[0121] 

tr^. nmmmmmTit. mi 8 (a) t% ^i;^^** 10 2 a, 1 0 2 b $:ihi 
^8 0 a, 8 0 h(D^[f^mmti-^hm^izm'')i&nr=.&m-v'^mmm'^^ti^). # 
mxmm 102a, 102b ^^n^en^mfim^mmmiz^i-f^mmMo) 1 / 
2#i&s*Tii^eri:*^'e^So 

[0 12 2] 

8 0 a, 8 0 b(Z)*/JsP^|5»t Sr^^fife-T-S r h J; U , «/jN-t?->f X^lCo V\T hi/ 
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>f 1 2 i:^g^-rsril^<^;tgPferi 0 2 a. 10 2 h^mi^^-^M^^ ^ ti)^ 
[0 12 3] 

S:=fe»fc-&fc^«) (Cii^gp^l 0 2 a®^A^l 0 2 a iTb^^gUTfey, 
^^3&>e>l!!Ig|J8 0 a(D|:^illI3S8J:Ui^;t§|Sl 0 2a 1 3b<iltlSrHl§lC#i&-rS*>® 

^mLr^mK.mUl O 2 a l O 2 b $:S^■e#§>^^$^C7&oTV^So :itl<fc 
MSOa, 8 0bl*«:/jNiJ--fXffilKS:ft4)-fi;t-r-5^-^tct;hU>fi:M^ 
S: laiK-r s z: i: *«-e ^ s o 

[0 12 4] 

IHI§|$8 0a. 8 O b tt^ia^gPM 1 0 2 a, 1 0 2 b i: A- ^ 
[0 12 5] 

•rs<^:•^^c•r<&:e^:t7?J&<gg$:&^^a^cov^T%s 02 a, 102b® 

T3g^tt^J-tA4x^, ^;^l&f^^S!3lCTTO8 0 a, 8 0 b l^tCfeS Zl ii^^ig^ 
^(Dtctb. 07, 08^C^V^T, IHilJ 8 0 a , 8 0 b ®l£i:^ix.^*^ 
l 0 2 a, 10 2 b(Z)T^S^i:®^^Ctt/3C[)KPg$:i:SJ;^^CLTV^S. 
[0 12 6] 

Mx>r 1 2 jiic«»^^«$tiTv^:&vx^^^T'tt. mxmul 02 a, 102 

b®T)^§|5li|HIgp8 0 a, SObp^fC^^o ^7^, HgP 8 0 a , 8 0 b (j: h Iz-T 
1 2®cFi:ft§|$T'«/hP4|5it S:3^Lr^t)oTV^S. J;oT, mmmz^^JM^m 
*tl02a, 102b S:SV^^Cg^JaSi^-S^IBI^C#ift•t<5 ^^;lia5M 10 2a, 

1 0 2 hi)^Mfismmt<Dmmizmmi^xmmt^-S5^tit)^:^^o z<Dr=.fymxm 

Ml 0 2 a, 1 0 2 ht)^m/bmmt(7)BB8 0 8 0 b aglC^jS L 

tttcMb;te>> x7=-^y fcf>^*^-a?- 1 0 4 a, 1 0 4 h<Dmm^w±-r^^^ 



ffilE#2 001-3102343 



^2 000—381311 

c-6 tm^muummiKDi^mmm 

VBZf^mt)*). m^mUl 0 2 a, 1 O 2b*^gll 2 iC^-T^J-tAtl^Sj?)^ ^ 

L^"9o -er-e. :in^mM-t^^&>m^MUi o 2 1 0 2 b*«i/7 b-rs 

Btfic, ^&iix.^#l 0 2 a, 1 0 2 bSrM^l^lcJ: UMJ^^^^iira, jSj^^ 
[0 12 7] 

iSSK#i^^^35StlS^-^:&iflcai;t, iux.§PM 1 0 2 a, 10 3a li^^tAtlfeg 
102 a, 1 0 2 b®^|&lCj^LT=fo, iijA^Ml 0 2 a, 1 0 2 b }&^®6lcSa;t 

e>tifc h u-f 1 2±<Dmmiz=^^-t^<o^mH^t=.i^. m:k.mmi 02 a, 10 

2 b$:^ijg$*So 
[0128] 

menmms. 014, 01 s^ific^vNT, lan 1 0, x/a- 113, y i/ 

y >f Kl 1 5«;i:*tt, m^mUl 0 2 a. 1 0 2 b SrjiiK^gtC^ < igjE^mS: 
[0129] 

jij^^aiCJ: m^^Ul 0 2 a. 1 0 2hi!}^^m't^mK^ ^«)yi/y-f 
Fl 1 5$::r>lCL/T, 8 © 2 ^1 5 IcmiT'at-r <k ^ lciix.^$j 1 

0 2 a, 10 2b ^7^m&.mKiB<. ^vMi, m^^ieS:oftd9-t:ffi^*^j|^T L 

[0 13 0] 

EI 8 izB-t^ e> Kj&m&nxit. m^m^(Drism^ ( M/>r i 2 i::!r-7t- 
^»)/:;^LrvN:tgp^j^) itwh±vfhn. hu^ 1 2 iKDmizmma^^i^^o mm 
;&^^Dfe^ic M/-r 1 2i!}^jt^\,'j:^-t^r=.mzt^-y h^rsi c {ci&#-r€)7^:«), m 
jffi©«±ffii:ii[x.gPM 1 0 2 a, 10 2b tcDmm^mmx^^o. 
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[0131] 

j^m^mic^vmi ^izB-tT^mnmiz^if^titcm^mui o 2 a, 102b 

it. I 5^:i-yK-t^-^VfX'. m:^mi 0 2 & , 10 2bcD&M 

tCcfcS^-;i> hT^Hl 3 (a) . mi6fjti£K^-t^mz.^<Z.ti3^V^^. 
[0 13 2] 

SI 3 (a) izm't^t>iz. m:^mi^f)^)^mmmmm(Dm^. ^;^iis;^io2 

a, 1 0 2.hi)^iyyh^. Vl/y >r Kl 1 5:&«>r7$*iS3i:lCcfc Uliu^f^i&or 

izm^f)^*). i&:&<Dm^mu 1 0 2 h^mmvazf-vaymm^a^^mc^^miz^ 
ML, ^-nii^aT/T'tt, mm^±izm^iD^^t:i:^(Dm7Lmui 0 2 aA^^mu, 

M3iK©^ffir(^>^1^iWtc&Mf Slit;tg|$#l O 2 b o T 7 

[0 13 3] 

m:^mUl 0 2 a, 10 2 b*^^^mf^S:-3g<Z)M«cK:#bT^T b;i^^liM 
SffiS: M/>f 1 2*>e)^yffi"^®#j?)^^S. Z:®^^IC%, m^#102a, 1 
0 2 b 5:1211 8 (2 JC^-^jlj^^filc^ltli, h l^-Y 1 2 Jl*^e>(5:)ff::9^ 

[0 13 4] 

m5iZ2^Mm(0f^^izmii<:l^X^-t^olz^ ^iA^=^l 02a, 102b 

^$:7^:Tfeii#ic-rsri:T% iix.l&#^lCiiS^tC«^S S:il;tez:i:35)^'e 
^, Mi^S;&^^;^§mi 0 2 a, 1 0 2 b ©TIC* < »; 3ii^-e^t;^ ^ tlJ& < 

[0 13 5] 

^^Vfm^lzmi^X. ^7&-t^^vizmi 3 (a) lC3^t-St:tAtl&Sjb^e>ffi 

McD^m^tc^i 3(b) izB-tm:^i<Lm^xm:^3U I 02a ^i^mt^mw 

t^n^'^tf^. ^Oi:^, 013 (b) tC:gt"r<ke>lCti;ias*t 1 0 2 a {C<fcSMm 
•9->r ^;i/-e^^S|JMl 0 2 b^CoV^T=feV^A-5o 
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[0 1 3 6] 

[2] -5 '.m^mrn. iyyhm:^mm 

anz. mm<i)m^=^- \^m(Dmx^m.i o oiz^n^mi^mui o 2 a, i 

[0 13 7] 

M9ic^-r^n<, iss®ifta:^ic33v%T, ^;is*Ji o 2 a, 102 biiJjN- 

A7Ki;?i/H>Cfe»;, fg;^§|S 1 0 2 a 1 . 1 0 2 h 1 <Dmmff^M\^mmMiZ^i)^ 

4iTVNS„ r©fi^^*t®7^:7>r>n/ h^tf-ett, ^t-t^iosa, losbcoji 

^^105 a 2, 1 0 5 b 2:^^#>!r4> — A/KS^^i/a 1 0 7 a, 107 b 

[0 13 8] 

®tff}C:itl^^i[X.ai5#l 0 2 a, 1 0 2 bli^^bHl OXl±01 2 ia) iZB-t 
[0 13 9] 

MM^i&MaiCfeftSM;^-??^!^! OJC^VNTfisA^J^-l 0 2 a^CoV^T^iX 

•T^^y tr>^*^-^ 104 a^mW}-t^:r.iliZ^i)^Vf'^ 1 0 5 a;5)^ftl 0 SlZitf 

[0 14 0] 

;iM^i&ffi^lCJ:Si^;t-e«01 2 (a) IC:^-^ <J: ^ lC^^i|S# 1 0 2 

h iz'D\,^xit±miimm. mmt^^^t>^^5mm(D^mz:^^). m^mui 02a 

CoV\Tl±y^>-T-^V tfi/^^'^-iJf 10 4a ^mm-t.^ZiHZ^ y 1 0 5 a 
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(D^^iZ. ^m^mUl 0 2 a. 1 O 2 btt##^S|gi&$tlT-etl-rtu©^t:tA 
[0141] 

nmmmmmx'},t< mi nzWi-r^t>izmmti^hu-( i 2izmrvr^mz:^^ 

bf>^^^-:Jf 1 0 4 a. 1 O 4 bODl^KrlCj: y^J-^^ 1 0 5 a, 1 0 5 b S::^ 
bTSS^iasMl 0 2 a, 10 2 b j&^i&f^UTmjaS^Sg® ^^PV^T^;^ Sr^f e»o 
[0 14 2] 

^iM^ifrM^^-ett, mis (b) lCa^-fJ:^lCX^ry 1 0 4 a© 

^?>®jisi&{cj:yjs;tasMi 0 2 3i(D&^mm'^i±xm^^u ^n(Dmm:^^x*% 

^Aas#10 2a, 102b®^i&tt, 011^1*012 (b) lCat$tlTV>S 
[0143] 

mm<Dmx^m^t=.^. m<Dmm(Dm^(Dmm^nz>r:ii^iznrj^mi oxitm 
12 (a) izB-t^z>izmmmizMi^r5mm(Dmm^^^x. ^^<Dm:^nu 

102 a, 1 0 2 b ^^i^Atl^S{C#iilS-1±, 7jkVNT% 011Xli®12 (b 

) oD^/^MicbT, :r.<Dx^tjitmmmi¥^hiy^ 1 zizmm^ti^mm±xKMv 

X^^(DX$>^o fiH;t®ii^®fett>®SS;^^#l 0 2 a, 1 0 2 b ®^2fce5^;|iA 
[0 14 4] 

b. jtm-im^Wii^ 

[0 14 5] 

^•ri^eicov^TM^ii;t$:^f:&e)fc«)tc, /}>-A/jf^>'>>H>3&^e>01 2 ( 

a) iz^-r^vfAn&.m^iim^muio2a. i o 2hi!)mmhx<^o ci® 

^t-tAtifi:g-e», -':j^®i©^W> rcD^-^, map#i o 2 a®#;^«isi o 

2 a 1 5()^#ffi$tlT<<5m^^® (miK^ S S iZ^hX 1 0 mm(Dmm 
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;t^i 0 2 b 1 timm^nx<^mmmm imm^s s®^®) kmlx 5 mm 

i^\i^&.W:iZ^mXmU 1 0 2 a. 10 2 bJ()^#aLTV^S. 
[0 14 6] 

S<DmW 7b^e> 1 Omm®^^&=fooT#tibTV^SM;t^*^ 1 0 2a Ift 

a>tt.<Dmmx'. m:^mi 02b it>mm^mti^^bmmmm^^^xmmLx 

v^^MASISt^l 0 2 biittftBiix.^- F^i:[^#ic|gi 2 (b) ic^t:f -s^pp j 

b0i^#{c^i&L> mm(D^m^m^xmK.^no. ^©^^ H^^finoM^^® 

li, M^as*tl 0 2 a .®|g;^gpi 0 2 a 1 IC^^^T e>4xS J: ^ J&^^ffilC;^ y , 
M:&(Dm:^BU<Dm^m 102al, 102bl }«)^ffl^i|ig J: U =b 1 mm:t V^^it^ 
il^B^ •t?iffi;lg|S*t 1 o 2 b *^#g& ila;^-5, 
[0 14 7] 

tS^oT, iasg©Mi!tt*SS®SS;tS:ffe)^tt. m^BU 1 0 2 ai<D^mMit 
0mm-eM;t^#l 0 2 b®^l&4*n 7mmiL:^V. 1 1 «:(Z)M^{C^ bT 
S»;tS|J#l 0 2 b;&U 7mmCDX hn— ^§:a^S&f^bT^K.#^$:fT^c :i<D 

m^. i3B(Dmm^ssi^mw.mm^y^-o-oizMi^xm;^mi 02a 

MlCl Omm"rtiTa^$tlSrillC:S:So J&fe, JtlBMlC;^ V>T> 1 
0 2 b iiti^^^tl 0 2 a©l9:SI». ^^T%^^^VN„ 
[0 14 8] 

mzimu(DmmMs sizMi^x2mB<Dmm^s s 1*^^/7 hux^^sti 

^M^C0V^rSl3 (a), (b.) t?^^-rSo 01 2 (a), (b)tC^V>T 

iSS (M^mss) ©ii5^f^^*^-r^TJjilTb:'^^> 013 (a) IZ 

^•t^oizimuon^mtmzm^mui 0 2 bTb^MMUii-fe^^-o-o?: 

cf>i>lC#mStiT<^MIK®^® (ffi^mssi) IC^LT 1 Omm®^ra$:% 
oT#i&Lr#mbTfeU> ii[;taJ#l 0 2 a3&^#ffi3tlT<SMm(5D3gffi 
^^SSl) ^CJt^LT5mm®^flgS:=fooT^^&LT#)^LTV^-5„ S^oT, ffl 

mmm±y ^-o-OizMVX M:^(Dm^^U<D W.Utt'^ IBB s scomoy^tit 
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[0 14 9] 

mf}^^5mm<Dmm^^^xmmLx\^^^m^^u 1 0 2 a^iEi 1 3 cb) 

[0 15 0] 

1 0 2 b *^t«fM®^i^A§m 1 o 2 a icgrjti^ :fel-t-e«*6<i;& 
^;t©i&f^tt|^Cl?^So ^im<Z)^r-;^Tli> l^Bcz>M^S:ttfMJC1.0 mm, 
2^B©M^$:^MIC1 Omm^i&S■^tffl^©^i^S:ffoT^^Sfc«), IgPB 
(mJlRms s) 2gpe (M^:*s s 1) <7>i/y h* (>Ci/*) li^i s (b) 

So 

[0 15 1] 

dziT'i^e mm^ss) <Dmmmm^m^x miz cb) (d^m) as^^ 
. 2Bis@ (MiK^ssi) <Dmiiamm(^m:^^no mis (b) ©^m) 
(Dmi¥^mi 4:7immi 6izxmm-t^o mi 4^012 (b) ©^^MSf^ic^sp 

^^10 2a©{j^!I (itrM) 3b^e>B3t=fe»©T'^So IgPB (Mltt^SS) ©«S^MI& 
^m:^mt>'oXi)^^VUJ>f Kl 1 5 $:;r>lC'tSri:lcj: ySaf;^ai5** 1 0 2a 

, 1 0 2 b liEii 5®^^K' ©iBi^^i:imi&L, ia5g®ffl^ms si:©r^ic 

[0 15 2] 

Zl©Bg|gPS:^oTMIRms Si:©^«!l(S:03eL55::!?>^e), mxmUl 0 2 a, 
1 0 2 b ^r^/^' h^[BlctC#iif$-tirS„ HI 2 (b) {C^-T^gjb^ e>0 1 3 (a 

[0 15 3] 

m^mUl0 2a. 10 2b7b'?®13 ( a) ICat'r^MlC^I&bT^fe'^, V 

i/y-r Kl 1 5 $:>r>'{cLTig!j?^§:ih«?), ±izmmhx\^r=.m^mu 1 02 a, 

102 b^EHftSr^TS-tir-SZliiT^ Ell 6 Ic^i-.^/^Mtcf -So |ffM©S«;t§|S# 
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[0 15 4] 

2giss mm.Ms s 1) am. M:H<Dm^^ui 02 a, 102 hitmi etc 

[0 15 5] 

A-^mi 0 OlCfet-tStiABPIJl 0 2 a, 1 0 2 b®fiux.#lic<fcy, 
[0 15 6] 

0 0litie5flS^gJC^l-t<5 J:e>lC M/>f l 2<D^y Nmf^'eii^<. 
X5^>y tf>^^-i5? 120 a, 120b V^feJ^^J|gi&^C J; S%)<D-e^e©-??, 
hl/>r 1 2±®«^S<Z)^/>i:gg#^|ll<ii>;&v>|g|&7ti7-lc<fcoTffcr9'Jt®fei!?) 

o 

[0 15 7] 

&,±iZ^i)^ ftg;^g|S*J 1 0 2 a . 1 0 2 b h:S'|Blc_h©^^S7?®i5^® 
[0158] 

* "T, ^;i§is$j 1 0 2 a . 1 0 2 hxmm<om:^^n^miziti. ^m^m 1 

0 2 a, 1 0 2 b S:#e;a::f#tc3^SlcMmili9l-fe>^-o-o*>e>'re>bTi^ 
[0 15 9] 
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^^xm:^^mzit^m:^mu 102a. 102b srttrMic ^micm-^rmx 

[0160] 

mm^nx<&:iinzrj^^^ 

[0 16 1] 

*MT?tt> 'e(D^^^m^iz^kmms'ti^m:^Bui 02 a, 102 hizmm 

b^V> J: ei lC|i;^S|J 102al, 102bl <0^±mizm.'^(Om-fB 1 0 2 a 2 

. 1 0 2 h 2^mi^r^(Dx;^^a mQiz^-t^oizm\fmio2a2t.mi'^i 

0 2 b 2 i:<Z)r^|5gF' tiiix-^i 0 2a tm^mi 02b i:c?)KPiJ; y %MJ: »; 
=bJC£<, 01 7 lZi5\>^xm^itm^BU 1 0 2 atflCoVATttrMSffi 

S-iirjJcffijJftS'Wffi^mXl/ ii/yh) A<D^^ (lOmm) <l:»J*jjE< LTV^ 

[0 16 2] 

m-ttiit. (1 Omm) IC, M;^^lC;j3 WSMIK^Sas J: U P^M 

^®:ftV^ii^a (2 mm) L :t raPB"??^ ^ 1 2 mmi; U t)J[£ < t-'g) ® j: 
o r©J;^tC. |g^f^(Z)J!lif^l 0 2 a 2, 1 0 2 b 2 *'?Ji;t^ 1 0 2 a 1 , 10 

2 b lJ^)^e>J£^fsz:^^cJ:oT, ^mms' iKDmm^mmizmmt^zt-^x 

m^mUl 02a. 102b tch l/>r±T'©fi9;iaiglCja;tTft^t«^atg 

0 2 a, 1 0 2 blCcfcoT$^a":^«J^3ffia>^^S!«^Tbfe=^, ®8*e^^bfeJ: 

Z>lzmK.mUl 0 2 a, 10 2 b;^)^$l{fl 0 8 tfi>i>lC_h:)^{C|lIi& ^11 
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<, 7kt^3zf(Dm^i¥m^^^r^i^^iz. m:^mui 02 a. 10 zhtt^mmfj-^h 
^m) <D^^mm-t^z.iit>^-^imt£mM^m^mi-fx\>^^. 

[0 16 3] 

1 5<D^m) ©^^^l&i-SClillCiioT. m^3Ul 0 2 a, 10 2b iimM 

[5] mm^m 

mm^m.izj::s>j±i^i-^mi'i^^-7u-^^-hiz^ vmm-r^o 
jB^T®>'n-tis/- h^mi^^Mmmm:x:^mmizmmi^x\^&m^(D^^B 
bfc%a)T'feSo mi(Dmmmmmn5 o^jctj^s/- hv^mi^^^mmm^ i ^ 

j^lS"rS^>r>:^>r >{C-r-SZli:lCJ: ®19 (a) iz^-t^f-ty^ 

— f-i/-v;i/^^j *'Jff;&;bti> mPL-^Ml 0 2 a, 10 2 b^'^SQ tC:mb;fe 
-^^-h±. S^m:^-iHttt!mnmiZi5\-f^m?i.mUl0 2ai^ 102b(5DS 
[0 16 4] 

:^7^^)/::^P 1 A^^fcSiiHi 9 (b) (D:^>( yjv-^>^i^^z/':ff^o 01 
9 (b) «i^^3:/^i^^®5;?a^-Sr-l?->rXSrj#«i^SlC^i&$-BrSM1^lCoV% 
X(Dyu-^^- hlc;&oTfey,Ell4- 1 -f >;i/-^>'tf'*eiq^0^m^ti 
s -y- y ;b - 5^ > o T V ^ § „ 

02 0, 02 1, 02 2, 02 3ttMis«jii> t^B:ff-iz^^mm<Dm^mi^. 

^i:t)^tt:^^•^i&f^(^)MW^C•QV^T®7D~^^~ h{C:&oTfey, 019 (a) 
[0 16 5] 
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[0 16 6] 

tiTv\s®T?, J^T^^y :;^P 2 o*^e>>^-r-y yp 2 1 {C5i«^> fiSx.SIJ# l O 2 b ® 
^mSSr^lt^-tSc rj»:®X"5^y::^p 2 1 © ^P^iS-i^m^'^v'yri i:tt> 111^ 

lCX7^^>tr>^^-^ 1 0 4 b $:l^i*"rSA°;i/XfSC$:-fe»y hi--5/t^y :7t1:\ flj 
ATO 1 0 2 b}^)^vJ;-A7Ki/'Sy 3 >>^)^?>Efl 2 (a) <Z)^l:rA4Tfi^aiC#«;-e^ 
-Siz ^y hStife/NVl/X:^- (Z + a) -^feU. :/P 2 3 <Z) r^i;> 3 ^J^-lf^ 

x^mmumi icfev^T^^/^yi/;^#i&$ti> ::^7^^)/yp2 4T'#i&©^3i^ytj^ 

[0 1 6 7] 

-^T-vzfv 2 4 yp 2 5 MtlW^i O 2 aCD#g&*^^ 

y^^-^ 10 4a ^l^lir-rSA/l/:^tS[S:-fe»y -5/1^:7 TT?, ^;^SIS*J 1 0 

2 a-fy^^-A:!i<Pt/Byfy^hmi 2 (a) ©^It An^SlC#t&T^ S ir >y h $ 

(z) -e$>U, :/p 2 8® rf&^:;?3;;j/— xsu#l&0J^j 

T', ®12 (a) ©^itA4xfi^®{C^l&t-So r^bT. #«i[;t®#10 2a, 
1 0 2 b li® 1 2 ( a) ©^t^tAtifeSC^Kr-rSc 
[0168] 

mi 0 2 a. 10 2 h(D^mm^^±mt.miz't^:r.ti}^-v^^. 

4 6 miE# 2001-3102343 
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mmmtitc&m^-v^m-t^mMUx-. z + a \tm:^mu 102b nj^mm-^^ x 

[0169] 

x<^mm(j>%.mo:>n%-ti^hmx^m 0 2 b(D^^§pi 0 2 b 1 ^T-cD^pgij: 
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[Name of Document] Specification 

[Title of the Inventionl Sheet-shaped medimn processing apparatus ^ 

[What is claimed is] 
[Claim 1] 

5 A sheet-shaped medium processing apparatus that has discharging 

means for discharging a sheet-shaped mediimi of being transferred and piling 
means for piling the sheet-shaped medium discharged fi:-om the discharging 
means, in which the sheet-shaped medium processing apparatus arranges to pile 
the sheet-shaped mediimi piled on the piling means, comprising: 

10 arranging means having two functions of arranging fimction for 

arranging the sheet-shaped mediimi piled on said piling means after discharged 
firom said discharging means at only fixed position in the direction (shift direction) 
perpendicular to said discharge direction and of sorting^arranging fimction for 
arranging the sheet-shaped medium in every copy at a different position in the 

15 direction (shift direction) perpendicular to said discharge direction. 
[Claim 2] 

The sheet-shaped medium processing apparatus according to claim 1, 
wherein said arranging means is made up of a pair of arranging members and an 
arranging member driving device for operating the arranging members, and said 
20 arranging members have arranging sections that come into contact with end faces 
of said sheet-shaped medium in such a way as to put two end faces of said 
sheet-shaped medium in parallel to said discharge direction therebetween. 
[Claim 3] 

The sheet-shaped medium processing apparatus according to claim 2, 
25 wherein step shaped relief sections are formed at the head of said arranging 
sections in said arranging members with a wider face-to-face interval than a 
face-to-face interval of said arranging sections. 
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[Claim 4] 

The sheet-shaped medium processing apparatus according to claim 3, 
wherein said face-to-face interval of reUef sections, in comparison with said 
face-to-face interval of arranging sections, is a wider interval than half of said shift 
5 amount at the time of the sorting/arranging ftinction of arranging the 
sheet-shaped medium while shifting a position only predetermined shift amount 
in the direction (shift direction) perpendicular to said discharge direction. 
[Claim 51 

The sheet-shaped medium processing apparatus according to claim 4, 
10 wherein said face-to-face interval of relief sections, in comparison with said 
face-to-face interval of arranging sections, is a wider interval than an interval in 
which inroad amoimt of said arranging members into an inside of the 
sheet-shaped medium from the end face at the time of arranging the sheet-shaped 
medium is added to half of said shift amount at the time of the sorting/arranging 
15 ftinction of arranging the sheet-shaped medium while shifting the position only 
predetermined shift amount in the direction (shift direction) perpendicular to said 
discharge direction. 
[Claim 61 

The sheet-shaped medium processing apparatus according to any one of 
20 claim 1 to claim 5, wherein at the time of exhibiting said sortin^arranging 
ftinction, said arranging means conducts arrangement of the ultimate 
sheet-shaped mediimi of respective copies, after that, moving in the direction 
(shift direction) perpendicular to said discharge direction to a wait position for the 
sake of arrangement of next copy with condition evacuated upward. 
25 [Claim 71 

The sheet-shaped medium processing apparatus according to any one of " 
claim 1 to claim 5, wherein at the time of exhibiting said sortin^arranging 
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function, arrangement is conducted in such a way as to conduct actions in which 
one side of said arranging members is made not to move, and the other side of said 
arranging members reciprocates in the direction (shift direction) perpendicular to 
said discharge direction alternately in every copy. 
5 [Claims] 

The sheet-shaped medium processing apparatus according to claim 7, 
wherein said wait position before action of said arranging member of the side of 
operating the arranging action is taken to be an upper surface position within the 
range where the copy already aligned at previous time is positioned. 
10 [Claim 9] 

The sheet-shaped medixmi processing apparatus according to claim 7 or 
claim 8, wherein action of arrangement by said arranging means is prohibited to 
an initial sheet-shaped medium of the copy. 
[Claim 10] 

15 The sheet-shaped medium processing apparatus according to any one of 

claim 1 to claim 9, wherein said one pair of arranging members is composed of a 
plate shaped body in which said arranging sections are located at the most lowest 
section of said arranging members and opposite surfaces with each other are 
composed of plane surfaces perpendicular to said shift direction. 

20 [Claim 11] 

The sheet-shaped medium processing apparatus according to any one of 
claim 1 to claim 10, wherein said arranging means have moving means of the 
arranging members of moving in approaching/departing direction independently 
in which the moving means causes one side of said one pair of arranging members 
25 to move to the other side, or vice versa. 
[Claim 12] 

The sheet-shaped medium processing apparatus according to claim 11, 
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wherein concave sections are formed at said upper surface of said piling means so 
that part of said one pair of arranging members capable of being placed 
downwards than tiie upper surface of said piling means. 
[Claim 131 

5 The sheet-shaped medium processing apparatus according to claim 12, 

wherein said concave sections have a size capable of accommodating the 
arranging members at the time said arranging members conduct said arranging 
action to the sheet shaped mediiun at the miniTnnm size. 
[Claim 14] 

10 The sheet-shaped medivun processing apparatus according to claim 12 or 

claim 13, wherein said concave sections have a size capable of accommodating said 
one pair of arranging members even though at the time said arranging members 
move in the direction (shift direction) perpendicular to the discharge direction in 
order to conduct said sorting/arranging action. 

15 [Claim 15] 

The sheet-shaped mediimi processing apparatus according to any one of 
claim 12 to daim 14, wherein when the sheet shaped medium is not piled on said 
piling means, the sheet-shaped medium is discharged fix)m said discharging 
means under the condition that part of said one pair of arranging members is 
20 located downwards than piled surface of the sheet-shaped medium of said piling 
means. 
[Claim 16] 

The sheet-shaped mediimi processing apparatus according to any one of 
claim 12 to daim 14, wherein said arranging means has a supporting shaft for 
25 supporting said arranging members capable of being rotated and a restricting 
member for restricting rotation amount of said one pair of arranging members 
with said supporting shaft as center. 
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[Claim 17] 

The sheet-shaped medium processing apparatus according to claim 16, 
wherein said one pair of arranging members is placed within said concave sections 
of upper surface of said piling means or arrangement operation position contacted 
5 to the top surface section of the sheet shaped medium piled on said piling means 
while rotating with moment by own weight 
[Claim 18] 

The sheet-shaped medium processing apparatus according to any one of 
claim 10 to claim 17, wherein when a position of departing fix)m a position that is 

10 one in which said one pair of arranging members come into contact with the top 
surface of the sheet-shaped medium pUed on said piling means is taken to be an 
evacuation position, there is provided evacuating means for evacuating siaid one 
pair of arranging members while rotating firom said arrangement operation 
position to said evacuation position. 

15 [Claim 19] 

The sheet-shaped medium processing apparatus according to any one of 
claim 10 to claim 18, further comprising: 

ascent and descent means capable of going up and down said piling 
means; and 

20 positioning means for determining position of the piling means in 

up-and-down direction due to said ascent and descent means at the discharge 
time of the sheet-shaped medivun from said dischargiag means so that the upper 
surface of said piling means or position of up-and-down direction of the top surface 
of said sheet-shaped medium piled on the upper surface of said piUng means 

25 becomes correct discharge position of being better suited for discharge for the 
sheet-shaped mediimi from said discharging means. 
[Claim 20] 
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^ The sheet-shaped medium processing apparatus according to any one of 

claim 10 to claim 19, wherein said one pair of arranging members are made Gram 
material whose coefficient of fiiction of part to be respective lower end sections of 
contacting with the sheet-shaped medium is smaller than coefficient of fiiction of 
5 the sheet-shaped mediimi therebetween. 
[Claim 21] 

The sheet-shaped medium processing apparatus according to any one of 
claim 10 to claim 20, wherein said one pair of arranging members is operated by 
an arranging member driving device, and the arranging member driving device 
10 includes: 

a fulcrum shaft for supportiag to engage said one pair of arranging 
members in which the fiilcrum shaft is common to said one pair of arranging 
members; 

a push-movement shaft for rotating the arranging members with the 
15 ftdcrum shaft as center while contacting with respective action points on 
respective arranging members of being shifted fi:om said fulcrum shaft; and 

a rotation stopping member capable of stopping rotation respectively due 
to rotational moment with said ftdcrum shaft £is center by own weight of said 
arranging members, in which said ftdcrum shaft serves as a guide shaft for 
20 guiding respective arranging members in said arrangement direction, and said 
rotation stopping member serves as a driving means for moving the arranging 
members in said arrangement direction. 
[Claim 22] 

The sheet-shaped medium processing apparatus according to claim 21, 
25 fiirther comprising: 

switch-driving means for switching freely condition of conducting 
push-movement of respective said action points while acting on said 
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push-movement shaft, and condition of releasing the push-movement by said 
push-movement shaft. 
[Claim 23] 

An , image forming apparatus that has image forming means for 
5 conducting image formation on sheet-shaped medium and convejdng means for 
conveying the sheet-shaped medium of being subjected to the image formation, is 
provided with the sheet-shaped medium processing apparatus according to any 
one of claim 10 to claim 22. 
[Claim 24] 

10 A sheet-shaped medium after-treatment apparatus that has 

after-treatment means for conducting after-treatment to a sheet-shaped medium 
and conveying means for conveying the sheet-shaped medium of beiag subjected 
to the after-treatment, is provided with the sheet-shaped medium processing 
apparatus according to any one of claim 10 to claim 22. 

15 [Detailed description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to a sheet-shaped medium processing 
apparatus, an image forming apparatus and a sheet-shaped medium 
20 after-treatment apparatus. 
[0002] 
[Backgroimd Art ] 

In the sheet-shaped medium after-treatment apparatus and the image 
forming apparatus, which conduct after-treatment such as pimch unit treatment 
25 of puncturing punch hole for filing on papers discharged from the image forming 
apparatus after image formation, staple treatment by using staple means, sealing 
treatment of a seal and so forth, the papers discharged firom discharging means 
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thereof are taken in on sheet piling means (hereinafter referred to as a tray). 
The piled papers are subjected to automatic arrangement for the sake of 
exploitation thereafter, however, degree of paper arrangement namely degree of 
precision of arr£ingement becomes problem. 
5 [0003] 

In FIG. 25, which indicates one example of a conventional paper 
processing apparatus, sheet-shaped medium (hereinafter referred to as papers) S 
that is sent toward the paper processing apparatus along conveyance direction A 
after being subjected to image formation by using an image forming apparatus 

10 that is not illustrated, is introduced to one pair of paper discharge roUer 3 as 
discharging means via a discharging sensor for detecting passage of the paper. A 
tray 12 is located in down below of the paper discharge roUer 3. The paper S, 
which is discharged in the discharge direction (direction at right angle to an 
axis line of the paper discharge roller 3 in approximate horizontal plane) to be 

15 prolongation of the conveyance direction from the paper discharge roUer 3, falls 
toward obUquely downward falling direction B depending on inertia and own 
weight after rear end portion of the paper S leaves from the paper discharge roUer 
3, then the paper is piled on a shift tray 12'. 
[0004] 

20 When there is no paper on the shift tray 12', the paper lands with fi^ fall 

distance from upper surface of the shift tray 12' to a nip section of the paper 
discharge roller 3, while when the paper S is piled on surface of the shift tray 12', 
the paper lands with free fall distance L from the top surface of the piled paper S 
to the nip section. 

25 [0005] 

Meanwhile, the paper processing apparatus possesses sorting ftmction, in 
order to achieve this sorting ftmction, the shift tray 12' is capable of reciprocating 
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with predetermined amount of stroke (shift amoirnt) necessary for the sorting in a 
shift direction "^c" at right angle to the discharge direction "a" in the horizontal 
plane. The shift tray 12' capable of being sKd, which is hold at a pedestal 4 
extending in the shift direction "c'', is made to reciprocate in the shift direction V 
5 on the pedestal 4 by using drive mechanism that is not illustrated, at the time of 
sorting. 

[0006] 

Outline of sorting action is that the papers of predetermined number of 
sorting are piled on the shift tray 12' of being at a halt in one end of reciprocating 

10 of movement stroke of the reciprocating. For instance, in cases where several 
copies of the paper sheaf with 8 sheets of papers as a copy are made to sort to be 
piled, ® at the time that the shift tray 12' is located at one end of reciprocation, 8 
sheets of papers are discharged to be piled continuously fix)m the paper dischai^e 
roller 3 sequentially. (D next, the shift tray 12' moves to the other end of the 

15 reciprocation, when the shift tray 12' is located at the other end of the 
reciprocation, the papers S are discharged to be piled thereon from the paper 
discharge roUer 3. (3) After 8 sheets of papers are piled at the other end of the 
reciprocation, the shift tray 12' moves to the one end of the reciprocation, and the 
same operation as the above ® is conducted. 

20 [0007] 

And under, the same action is repeated until the paper sheaf 
corresponding to required number of copies are piled. As a result, on the shift 
tray 12', it is possible to obtain piled state that is one in which required copies of 
paper sheaf are sorted in such a way that steps of paper end surface between 

25 respective copies are sorted by concave-convex shaped steps corresponding to shift 
amount of the shift tray 12' with the paper sheaf of 8-sheet-one-set as one copy. 
[0008] 
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® However, in order to reciprocate the shift tray 12' in the shift direction 
"c" described above, it is necessary to provide drive means, as the drive means, for 
instance, a concave-convex-shaped section is formed at the rear end portion of the 
shift tray 12', and a concave-convex shaped section fitted into the above described 
5 concave-convex shaped section at an end-fence to be rear end receive portion of the 
paper, in which these respective concave-convex shaped sections are made gearing 
conditions, further, an eccentric pin is made to engage into a hole extended in the 
radius direction formed at part of the end-fence, and the eccentric pin is made to 
rotate by a motor. 

10 [0009] 

At this case, it is possible to obtain necessary shift amount for the sorting 
in accordance with amount of eccentricity of the eccentric pin, however, since 
power to operate is diflFerent depending on the number of the paper (weight) piled 
on the shift tray 12', it is necessary to consider drive motor power of the tray, and 

15 the other mechanical parts on condition that maximum possible number of papers 
are piled, so, in the case of shift action for small number of the paper, it is 
impossible to use full power of the drive motor, resulting in design with low 
efficiency. 

[0010] 

20 (D In addition, in FIG. 25, the paper S discharged firom the paper 

discharge roller 3 is simply pUed on the shift tray 12' through being subjected to 
fi*ee fall within the space of fi:-ee fall distance L. Namely, the paper S of departing 
fi:-om the paper discharge roller 3 is imder free condition until the paper S is piled 
on the shift tray 12', so, lateral resist of the paper S received Groin the image 

25 forming apparatus is oflF to the side, or the paper is twisted with skew, so that 
paper end face in the shift direction "c" of the paper of being piled on the shift tray 
12' does not line up among the papers resulting in occurrence of paper irregularity 

10 



with lateral gap amoiint A. 
[0011] 

Copy agency and so forth require pUe with sorting condition of extremely 
precision because paper sheaves assorted to be piled are treated at next process, 
5 for instance the paper sheaves are treated by pimch unit. If the paper sheaves 
are in sorting condition with bad precision, since punch unit processing should be 
conducted after the paper sheaves taken out from the shift tray 12' are made to 
arrange again by hands, so that waste occurs at the point of working efficiency. 
For that reason, copy agency and so forth require severe arrangement precision 
10 about piled paper, so improvement of arrangement precision is desired. 
[0012] 

(3) Followings are this kind of known technique. 

(a) Official gazette of Japanese Patent Laid-Open No. HEI 10-245148 
discloses technique in which there is provided two aligning members capable of 

15 moving independently at both sides of width direction at right angles to sheet 
transfer direction, and these aligning members execute two processing actions of 
sheet arranging processing in the width direction and shift processing of sorting 
the sheet in every nxmiber of copy, however, since the aligning member conducts 
two kinds of processing of the sheet arranging processing and the shift processing, 

20 mechanism is complicated. 

(b) Official gazette of Japanese Patent Laid-Open No. HEI 5-286609 
discloses technique in which sheet is discharged on a carriage capable of moving 
in a direction of traversing sheet discharge direction, and position of the sheet is 
aUgned in such a way as to move the carriage imtil the sheet on the carriage is 

25 detected by a sensor, however, it is difficult to say that the technique is suitable for 
alignment of mutual piled many sheets. 

(c) Official gazette of the patent (Patent No. 2761221) discloses technique 
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for aligning transfer paper on the paper discharge tray by use of jogger fence to be 
aligning means^ however, since the technique is one for ahgning the transfer paper 
on the paper discharge tray, it is impossible to conduct sorting. 

(d) Official gazette of Japanese Utility Model Laid-Open No. HEI 5-10367 
5 discloses technique in which there are provided two paper discharge side fences of 
standing upright oppositely on the paper discharge tray, and the paper is piled 
therebetween, so, respective insides of these side fences, there are provided guide 
sections capable of projecting and being evacuated, in which the paper discharged 
between side fences is made to curve by use of the guide sections under projected 
10 condition, thereafter, the paper is subjected to free-fall on the paper discharge tray 
with the guide sections evacuated, however, it is impossible to sort the paper. 
[0013] 

[Problems to be Solved by the Invention] 

In view of the foregoing, it is an object of the present invention to provide 
15 a sheet-shaped medixmi processing apparatus and an image forming apparatus 
capable of obtaining sorting/arranging fimction by using small drive power 
without relationship to various size of piled amount on piling means and capable 
of arranging the sheet-shaped medium in high precision. 
[0014] 

20 [Means for Solving Problems ] 

The present invention adopts following configuration in order to achieve 
the above-described objects. 

(1) There is provided a sheet-shaped medium processing apparatus whidi 
has a discharging means for discharging sheet-shaped medium of beiag 
25 transferred and a piling means for piling the sheet-shaped mediimi discharged 
firom the discharging means, in which the sheet-shaped medium processing 
apparatus arranges to pile the sheet-shaped medium piled on the piling means, 
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which comprises an arranging means of having two functions of arranging 
ftinction for arranging the sheet-shaped medium piled on said piling means after 
discharged from said discharging means at only fixed position in the direction 
(shift direction) perpendicular to said discharge direction and of sorting/arranging 
5 ftmction for arranging the sheet-shaped mediimi in every copy at dififerent 
position in the direction (shift direction) perpendicular to said discharge direction 
(claim 1). 

(2) In the sheet-shaped medium processing apparatus as described in (1), 
the arranging means is made up of a pair of arranging members and an arranging 
10 member driving device for operating the arranging members, and the arranging 
members have arranging sections that come into contact with end faces of the 
sheet-shaped medium in such a way as to put two end faces of the sheet-shaped 
medium in parallel to the discharge direction therebetween (calim2). 
[0015] 

15 (3) In the sheet-shaped medium processing apparatus as described in (2), 

step shaped relief sections are formed at the head of the arranging sections in the 
arranging members with wider face-to-face interval than face-to-face interval of 
the arranging sections (claim3). 

(4) In the sheet-shaped mediimi processing apparatus as described in (3), 

20 the face-to-face interval of relief section, in comparison with the face-to-face 
interval of arranging section, is wider interval than half of the shift amount at the 
time of the sorting/arranging function of arranging the sheet-shaped medium 
while shifting position only predetermined shift amount in the direction (shift 
direction) perpendicular to the discharge direction (claim 4). 

25 (5) In the sheet-shaped medium processing apparatus as described in (4), 

the face-to-face interval of relief sections, in comparison with the face-to-face 
interval of arranging sections, is wider interval than interval in which inroad 
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amount of the arranging members into inside of the sheet-shaped medium from 
the end face at the time of arranging the sheet-shaped medium is added to half of 
the shift amount at the time of the sorting/arrgmging function of arranging the 
sheet-shaped mediimi whQe shifting position only predetermined shift amount in 
5 the direction (shift direction) perpendicular to the discharge direction (claim 5). 
[0016] 

In the sheet-shaped mediimi processing apparatus as described in any 
one of (1) to (5), at the time of exhibiting the sorting'^arranging function, the 
arranging means conducts arrangement of the ultimate sheet-shaped medium of 
10 respective copies, after that, moving in the direction (shift direction) perpendicular 
to the discharge direction to wait position for the sake of arrangement of next copy 
with condition evacuated upward (claim 6). 

(7) In the sheet-shaped medium processing apparatus as described in any 
one of (1) to (5), at the time of exhibiting said sortin^arranging ftinction, 
15 arrangement is conducted in such a way as to conduct actions in which one side of 
the arranging members is made not to move, and the other side of the arranging 
members reciprocates in the direction (shift direction) perpendicular to the 
discharge direction alternately in every copy (claim 7). 
[0017] 

20 (8) In the sheet-shaped mediiun processing apparatus as described in (7), 

the wait position before action of the arranging member of the side of operating 
the arranging action is taken to be upper surface position within the range where 
the copy already aligned at previous time is positioned (claim 8). 

(9) In the sheet-shaped medium processing apparatus as described in (7) 
25 or (8), action of arrgingement by using the arranging means is adopted to prohibit 

to initial sheet-shaped medium of the copy (claim 9). 

(10) In the sheet-shaped medium processing apparatus as described in 
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any one of (1) to (9), the one pair of arranging members is composed of plate 
shaped body in which the arranging sections are located at the most lowest section 
of the arranging members and opposite smface with each other are composed of 
plane surfaces perpendicular to the shift direction (claim 10) 
5 [00181 

(11) In the sheet-shaped medium processing apparatus as described in 
any one of (1) to (10), the arranging means have a moving means of the arranging 
members of moving in approaching/departing direction independently in which 
the moving means causes one side of the one pair of arranging members to move 

10 to the other side, or vice versa (claim 11). 

(12) In the sheet-shaped mediimi processing apparatus as described in 

(11) , concave sections are formed at the upper surface of the piling means so that 
parts of the one pair of arranging members capable of being placed downwards 
than the upper surface of the piling means (claim 12). 

15 (13) In the sheet-shaped medium processing apparatus as described in 

(12) , the concave sections have a size capable of accommodating the arranging 
members at the tune the arranging member conduct the arranging action to the 
sheet shaped medium at the minimum size (claim 13). 

[00191 

20 (14) In the sheet-shaped medium processing apparatus as described in 

(12) or (13), the concave sections have a size capable of accommodating the one 
pair of arranging members even though at the time the arranging members move 
in the direction (shift direction) perpendicular to the discharge direction in order 
to conduct the sorting/arranging action (claim 14). 

25 (15) In the sheet-shaped medium processing apparatus as described in 

any one of (12) to (14), when the sheet shaped medium is not piled on the piling 
means, the sheet-shaped medium is discharged from the discharging means 
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under the condition that part of the one pair of arranging members is located 
downward than piled surface of the sheet-shaped medium of the piling means 
(claim 15). 

[0020] 

5 (16) In the sheet-shaped medium processing apparatus as described in 

any one of (12) to (14), the arranging means have a supporting shaft for 
supporting the arranging members capable of being rotated and a restricting 
member for restricting rotation amount of the one pair of arranging members with 
the supporting shaft as center (claim 16). 

10 (17) In the sheet-shaped medium processing apparatus as described in 

(16), the one pair of arranging members is placed within the concave sections of 
upper surface of the piling means or arrangement operation position contacted to 
the top surface section of the sheet shaped medium piled on the piling means 
while rotating with moment by own weight (claim 17). 

15 (18) In the sheet-shaped medium processing apparatus as described any 

one of (10) to (17), when a position of departing from position that is one in which 
the one pair of arranging members come into contact with the top surface of the 
sheet-shaped medium piled on the pUing means is taken to be an evacuation 
position, there is provided an evacuating means for evacuating the one pair of 

20 arranging members while rotating from the arrangement operation position to the 
evacuation position (claim 18). 
[0021] 

(19) In the sheet-shaped mediimi processing apparatus as described in 
any one of (10) to (18), if further comprises an ascent and descent means capable 
25 of going up and down the piling means, and a positioning means for deterrnining 
position of the piling means in up-and-down direction due to the ascent and 
descent means at the discharge time of the sheet-shaped medium from the 
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discharging means so that the upper surface of the piling means or position of 
up-and-down direction of the top surface of the sheet-shaped medium piled on the 
upper surface of the piling means becomes correct discharge position of being 
better suited for discharge for the sheet-shaped mediiun from the dischargiag 
5 means (claim 19). 

(20) In the sheet-shaped medium processing apparatus as described any 
one of (10) to (20), the one pair of arranging members are made from material 
whose coeflSdent of friction of parts to be respective lower end sections of 
contactuig with the sheet-shaped medium is smaller than coefficient of friction of 

10 the sheet-shaped medivim therebetween (claim 20). 
[0022] 

(21) In the sheet-shaped medium processing apparatus as described in 
any one of (10) to (20), the one pair of arranging members is operated by an 

r 

arranging member driving device, and the arranging member driving device 
15 includes a fulcrum shaft for supporting to engage the one pair of arranging 
members in which the ftilcrum shaft is common to the one pair of arranging 
members, a push-movement shaft for rotating arranging members with the 
ftdcrum shaft as center while contacting with respective action points on 
respective arranging members of being shifted from the ftdcrum shaft, and a 
20 rotation stopping member capable of stopping rotation respectively due to 
rotational moment with the fulcrum shaft as center by own weight of the 
arranging members, in which said fiilcrum shaft serves as a guide shaft for 
guiding respective arranging members in the arrangement direction, and the 
rotation stopping member serves as a driving means for moving the arranging 
25 members in the arrangement direction (claim 21). 

(22) In the sheet-shaped medium processing apparatus as described in 
(21), it ftirther comprises a switch-driving means for switching freely condition of 
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conducting push-movement of respective the action points while acting on the 
push-movement shaft, and condition of releasing the push-movement by the 
push-movement shaft (claim 22). 
[0023] 

(23) In an image forming apparatus that has an image forming means for 
conducting image formation on sheet-shaped medium and a convejdng means for 
conveying the sheet-shaped mediimi of being subjected to the image formation, a 
sheet-shaped medium processing apparatus described in any one of (10) to (22) is 
provided (claim 23). 

(24) In sheet-shaped medixxm after-treatment apparatus that has an 
after-treatment means for conducting after-treatment to sheet-shaped medium 
and a conveying means for conveying sheet-shaped mediimi of being subjected to 
the after-treatment, a sheet-shaped medium processing apparatus described in 
any one of (10) to (22) is provided (daim 24). 

[0024] 

[Description of Preferred Embodiments] 

In this specification, as the sheet-shaped mediimi of being handled, 
copying papers, transfer papers, joiunal papers, front covers, partition papers, 
computer forms, special papers, OHP sheets, and so forth are contained in the 
sheet-shaped medium, however, in the description below, it is indicated by using 
the name of the paper on behalf thereof. 
[0025] 

[1] (Jeneral Outline of Sheet-shaped mediimi Processing Apparatus 

A. The sheet-shaped medium processing apparatus according to the 
present invention is capable of being constituted as single apparatus (D, and it is 
possible to arrange and to sort the sheet-shaped mediimi on the tray by using 
airanging ftmction and sorting/arranging function while combining integrally or 
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combining to be connected another apparatus witii means for discharging the 
sheet-shaped medium such as an image forming apparatus with no arranging 
function, a sheet-shaped medium after-treatment apparatus with no arranging 
function (2). 

5 B. The sheet-shaped medium after-treatment apparatus according to 

the present invention includes after-treatment means for conducting 
after-treatment to the sheet-shaped mediimi and conveyance means for convejring 
the sheet-shaped medium of being subjected to after-treatment, and contents of 
the after-treatment are sealing, puncturing, staple processing and some kind or 
10 another process for the sheet-shaped medivun. 
[0026] 

An example in which the sheet-shaped medium processing apparatus 
integrated with the sheet-shaped medium after-treatment apparatus is connected 
with the image forming apparatus wiQ be described in [2]. The sheet-shaped 

15 medium after-treatment apparatus is capable of selecting whether 
after-treatment is executed, and the sheet-shaped medium of being subjected to 
the after-treatment because the after-treatment execution is selected, as well as 
the sheet-shaped medium of being subjected to no after-treatment because the 
after-treatment execution is not selected are arranged on the tray and/or are 

20 sorted by using arranging function and sorting/arranging ftmction of the 
sheet-shaped medium processing apparatus. 

C. The image forming apparatus according to the present invention 
includes image forming means for conducting image formation to the 
sheet-shaped medium and conveyance means for conveying the sheet-shaped 

25 medium of being subjected to the image formation. The image fo rmin g 
apparatus is capable of being integrated with the sheet-shaped medivun 
processing apparatus in the above "A.". The example thereof will be described in 
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[4]. 

D. The single type sheet-shaped medium processing apparatus in the 
above "A.*" may be connected with the image forming apparatus or the 
sheet-shaped mediiun after-treatment apparatus via the conveyance means, 
5 however such a case wiU be capable of being realized easily depending on the 
above-described combination, therefore, explanation thereof will be omitted. 
[0027] 

[2] Sheet-shaped medixmi after-treatment apparatus 
[2]-l: General outline of sheet-shaped medium after-treatment apparatus 
10 An example in which single sheet-shaped medium after-treatment 

apparatus connected with the image forming apparatus is integrated with the 
sheet-shaped medium processing apparatus will be described. In addition, an 
arranging member driving device that is constituted as sub imit of the 
sheet-shaped medium processing apparatus also will be described. 
15 [0028] 

The sheet-shaped medium after-treatment apparatus according to the 
present invention includes after-treatment means for conducting after-treatment 
to the paper and conveyance means for conveying the paper of being subjected to 
the after-treatment, and contents of the after-treatment are sealing, pimcturing, 
20 staple processing and some kind or another process for the sheet-shaped medium. 
[0029] 

The sheet-shaped medixmi after-treatment apparatus is capable of 
selecting whether afl;er-treatment is executed, and the paper of being subjected to 
the after-treatment because the after-treatment execution is selected, as well as 
25 the paper of being subjected to no after-treatment because the after-treatment 
execution is not selected are arranged with condition sorted on the tray by using 
the arranging action and sorting action of the sheet-shaped medium processing 



20 



apparatus. 

[00301 

Consequently, it is possible to conduct arrangement and/or sorting while 
discharging and piling the paper on the tray with unit of paper sheaf due to staple 
5 processing. It should be noted that an example will be made to explain in which 
the paper is discharged on the tray one by one. 
[0031] 

FIG. 1 illustrates the whole constitution example of the sheet-shaped 
medium after-treatment apparatus 51 according to the present embodiment. 

10 The sheet-shaped mediimi after-treatment apparatus of the present embodiment 
is used in such a way that the sheet-shaped mediimi after-treatment apparatus is 
connected to be combined with another apparatus having means for discharging 
the paper, such as for example, an image forming apparatus 50 with no arranging 
function. 

15 [0032] 

The paper S of being subjected to image formation at the image forming 
apparatus 50 airives at the sheet-shaped medium after-treatment apparatus 51. 
It is possible to select whether after-treatment is made, and the paper of being 
subjected to the after-treatment according to selection or the paper of being 

20 subjected to no after-treatment according to selection is arranged on a tray 12 as 
piUng means by using the sheet-shaped mediimi processing apparatus integrated 
with the sheet-shaped medium after-treatment apparatus 51, and, if necessary, 
the papers are arranged in such sorted state that position is made to shift in every 
predetermined number of sheets about shift direction "c" at right angle to 

25 discharge direction "a". This sorting/arranging wiU be described later. 
[0033] 

In the image forming apparatus 50, the paper S of being subjected to 
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image formation by using the image fo rmin g means while following contents of 
the after-treatment instructed by the operator are sent to the sheet-shaped 
mediimi after-treatment apparatus 51 by using a discharge roller 525. 
[0034] 

5 As for contents of the after-treatment in the sheet-shaped mediimi 

after-treatment apparatus 51, there are following modes when the image forming 
apparatus 50 is a copying machine: ® Normal mode of piling the paper only in 
discharged order; in this mode, processing is executed in such a way as to instruct 
paper size and the number of copying. © Staple mode of conducting staple 

10 processing; in this mode, processing is executed in such a way as to instruct the 
nimiber of filing, filing position and so forth except for the paper size and the 
number of copying, thus the staple processing is conducted with paper imit of 
being more than 2 sheets, (g) Arrangement mode of arranging the papers at 
fixed position on the shift direction "c^. ® Sorting/arranging mode for 

15 conducting sorting processing; in this mode, processing is executed in such a way 
as to instruct paper size and the nimiber of sorting sheaf. And (5) Pimch mode; in 
this mode, prnicturing is conducted. 
[0035] 

Work instruction in connection with these after-treatment is 
20 commimicated to control means including CPU depending on key manipulation 
fi*om an operation panel of the image formation apparatus 50, thus the 
after-treatment is executed in such a way that signal communication of fulfillment 
of the afl^er-treatment is conducted between the image forming apparatus 50 and 
the sheet-shaped medium after-treatment apparatus 51. 
25 [0036] 

As iQustrated in FIG. 1, the sheet-shaped medium afl:er-treatment 
apparatus 51 has the up-and-down movable tray 12 and a proof tray 14 as a 
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position fixed tray at the top of the apparatus. 
[0037] 

At a vicinity of paper transferring section between the sheet-shaped 
mediiim after-treatment apparatus 51 and the image forming apparatus 50, there 
5 is provided an entrance sensor 36 and an entrance roller pair 1, and the paper of 
being taken in using the entrance roller pair 1 via the discharge roller 525 of the 
image forming apparatus 50 is conveyed along respective conveyance route 
depending on after-treatment mode. 
[0038] 

10 A punch unit 15 for conducting perforation is provided at the lower 

reaches of a stream fi:*om the entrance roller pair 1, and a conveyance roUer pair 
2a is provided at the lower reaches of the stream firom the punch unit 15. A 
brunch claw 8a is provided at the lower reaches of the stream firom the conveyance 
roUer pair 2a, thus the papers are guided selectively to conveyance route of 

15 proceeding to the proof tray 14 or to conveyance route of proceeding approximately 
horizontally. When being conveyed toward the proof tray 14, the paper is 
conveyed by a conveyance roller pair 60, and the paper is discharged to the proof 
tray 14 by using a paper discharge roUer pair 62. 
[0039] 

20 A branch claw 8b is provided at the lower reaches of the stream firom the 

branch claw 8a, thus the paper is guided selectively to a non staple route E or a 
staple route F by the branch claw 8b. The branch claws 8a, 8b are capable of 
being changed their positions depending on ON/OFF control of solenoid that is not 
illustrated. 

25 [0040] 

The paper guided to the non staple route E is conveyed by using a 
conveyance roUer pair 2b, then the paper is discharged to the tray 12 by using a 
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pair of paper discharge rollers 3 as discharging means. A returning roller 72 for 
retuning the paper on the tray 12 to an end fence 131 is provided in such a way as 
to overlap onto lower portion of the paper discharge roller 3. 
[0041] 

5 The paper discharge roller 3 has an upper roller 3a and a lower roller 3b, 

and the lower roller 3b is supported at the free end portion of a supporting 
member 66, with rotatable condition, which the supporting member is provided 
while being supported the upper reaches of a stream in the paper discharged 
direction "a" with rotatable condition in up-and-down direction. The lower roller 

10 3b comes into contact with the upper roller 3a due to own weight or energized 
force, the paper is put between both rollers to be discharged. When paper sheaf 
of being subjected to staple processing is discharged, the supporting member 66 is 
moved to be rotated upwardly, then being returned with the predetermined timing. 
The timing is determined on the basis of detection signal of a discharged paper 

15 sensor 38. 

[0042] 

The paper guided to the staple route F is conveyed by using a conveyance 
roUer pair 2c. A branch claw 8c is provided at the lower reaches of the stream 
from the conveyance roller pair 2c, and the paper is guided selectively to a staple 
20 main route G or to an evacuation route H depending on the branch daw 8c. Also 
the branch claw 8c is capable of being changed its position depending on ON/OFF 
control of solenoid that is not illustrated. 
[0043] 

The paper guided to the staple main route G is piled on a staple tray that 
25 is not illustrated while being detected by a discharged paper sensor 37 via a 
conveyance roller pair 4 by using a paper discharge roller pair 68. In this case, 
arrangement is conducted in the longitudinal direction (paper conveyance 
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direction) by use of a beating roller 5 in every paper, and arrangement is 
conducted in the shift direction "c** (also referred to as paper width direction) by 
using a jogger fence 9. At discontinuity of job, namely, during the period from the 
last paper of the paper sheaf to the top paper of the next paper sheaf a stapler 11 
is driven by staple signal from control means that is not illustrated, thus filing 
processing is conducted. 
[0044] 

In cases where next paper is sent while the filing processing is conducted 
since distance between the papers of being discharged firom the image forming 
apparatus 50 is short, the next papers are guided to the evacuation route H and 
being evacuated temporarily. The papers guided to the evacuation route H are 
conveyed by using a conveyance roUer pair 16. 
[0045] 

The paper sheaf of being subjected to the staple processing is sent 
immediately to the paper discharge roUer 3 via a guiding member 69 by using an 
ejecting belt 10 provided with an ejecting claw 10a to be discharged to the tray 12. 
The ejecting claw 10a is detected in connection with its predetermined position by 
using a sensor 39. 
[0046] 

The paper discharge roUer pair 68 is provided with a brush roller that is 
not illustrated, and back flow of rear end of the paper is prevented by using the 
brush roller. It should be noted that the beating roller 5 is rotated in the 
direction of coimterclockwise rotation. Up to here, it is outline of configuration 
and operation of original fimctional part of the sheet-shaped medium 
after-treatment apparatus. 
[0047] 

The sheet-shaped medium after-treatment apparatus 51 is capable of 
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conducting after-treatment to be the original function, and is capable of arranging 
to sort the paper after being piled on the tray 12 depending on ftinction of the 
sheet-shaped medium processing apparatus. Processing of arrangement and 
sorting of the paper S in the conveyance route on and after the paper discharge 
5 roller 3 is conducted by using the sheet-shaped medium processing apparatus 
integrated with the sheet-shaped mediimi after-treatment apparatus 51, 
[0048] 

In FIG. 1, the sheet-shaped mediimi processing apparatus is provided 
with the paper discharge roller 3, the tray 12 for piling the paper S discharged 
10 from the paper discharge roller 3, lifting means of the tray for elevating the tray 
12, positioning means for controlling position of elevation direction of the tray 12, 
arranging means of having arranging ftinction for arranging the piled paper on 
the tray 12 while being discharged from the paper discharge roller 3 only at the 
fixed position in the shift direction "c" in conjimction with sorting/arranging 
15 ftmction for sorting at the different position in the shift direction in every sheaf. 
[0049] 

The arranging means is illustrated in FIG. 1 while adding reference 
nimieral 100, in which the arranging means comprises arranging members 102a 
and 102b, and an arranging member driving device 99 for operating the arranging 
20 members, further, each detail will be described later. The lifting means of the 
tray is iQustrated in FIG. 2(a) with reference numeral 95 added, and the 
positioning means in the elevation direction is illustrated in FIG. 2(a) and FIG. 
2(b) with reference nimieral 96 added. 
[0050] 
25 [2]-2:Tray 

In FIG. 1, in cases where arrangement mode (®), sorting/arranging mode 
(®) are instructed, the paper S is conveyed toward the tray 12 via the discharged 
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paper sensor 38 from the branch claw 8b by using the conveyance roller 7 to be 
conveyance means of the paper, then the paper S is sent in the discharge direction 
"a*" by using the paper discharge roller 3. 
[0051] 

5 As illustrated in FIG. 1, and FIG. 2(a), upper surface of the tray 12 tapers, 

in which the more proceeding in the discharge direction "a", the more height of the 
upper surface increases. The end fence 131 is located at lower rear anchor 
section of slanted surface of the tray 12. 
. [0052] 

10 In FIG. 1 and FIG. 3, the paper S discharged from the paper discharge 

roller 3 goes into between the arranging members 102a and 102b of being waited 
at the predetermined wait position (hereinafter referred to as acceptance position) 
apart from width of the paper S, then the paper sUdes along the slanted surface on 
the tray 12 depending on the force of gravity, and rear end section of the paper is 

15 arranged to be straightened in such a way that the rear end section of the paper is 
struck to the end fence 131. The paper S whose rear end section is straightened, 
piled on the tray 12 is sorted to be arranged only at the fixed position in the shift 
direction "c" or is sorted to be arranged at the different position in the shift 
direction "c" in every sheaf due to arranging operation of the arranging members 

20 102a and 102b. 

[0053] 

As illustrated in FIG. 2(a), a concave section 80a is formed on the upper 
siirface of the tray 12 and at part of being opposed to the arranging member 102a, 
and a concave section 80b is formed at part of being opposed to the arranging 
25 member 102b, thus lower depression than the upper siuface of the tray 12 is 
formed partially. At least, in the condition that the paper is not piled on these 
concave sections 80a and 80b, the arranging members 102a and 102b located at 

27 



the acceptance position, whose parts enter in these concave sections 80a and 80b, 
hold the conditions of overlapping with the tray 12. For that reason, it is possible 
to strike the arranging members 102a and 102b to end face of the paper S 
certainly in the arranging operation. 
5 [00541 

[2]-3: Lifting means of TVay, Positioning means in Elevation Direction 
A lifting means 95 for elevating the tray 12 will be made to explain by 
using FIG. 2(a), and a positioning means 96 of the tray will be made to explain by 
using FIG. 2(a) and FIG. 2(b). The positioning means of the tray, at the time of 
10 discharging the paper S from the paper discharge roller 3, determines position of 
the tray 12 in the elevation direction depending on the lifting means 95 so that 
position in the direction of up-and-down of the upper surfacie of the tray 12 or the 
top STirface of the paper piled on the upper surface of the tray 12 becomes 
appropriate discharge position of being better suited for discharge of the paper S 
15 from the paper discharge roUer 3. 
[0055] 

In FIG. 1, and FIG. 2(a), the paper discharge roller 3 is located at fixed 
position. Consequently, supposing that constitution is one in which the tray 12 
does not move up and down, when the paper S is discharged and piled on the tray 
20 12, height of piled large number of papers is elevated, so that these piled paper 
obstruct discharge of the paper, thus it becomes impossible to discharge the paper 
S lastly 

[00561 

The tray 12 can be made to move up and down by providing the Ufting 
25 means, and it is possible to maintain intervals from nip section of the paper 
discharge roller 3 to upper surface of the tray 12 or intervals from nip section of 
the paper discharge roUer 3 to the top siuface of piled large number of papers on 
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the Iray 12 into correct intervals of being conducted correct discharge of the paper 
by using the positioning means. For that reason, it is possible to discharge the 
paper S in such a condition that fluctuation of landing position on upper surface of 
the tray 12 is small. 
5 [0057] 

As illustrated in FIG. 2(a), the tray 12 is hanged by using an up-and-down 
lift belt 70. The up-and-down lift belt 70 is driven by an up-and-down motor 71 
through a gear train and a timing belt, and goes up or comes down depending on 
normal rotation or reverse rotation of the up-and-down motor 71. These 
10 up-and-down lift belt 70, up-and-down motor 71, gear train and timing belt and so 
forth are principal configuration elements of the lifting means 95 of moving 
up-and-down the tray. 
[0058] 

In FIG. 2(a), the return roller 72 made of sponge shaped material comes 
15 into contact with piling surface of the tray 12 with own weight in such a condition 
that the return roller is capable of being oscillated. The paper S sent out on the 
tray 12 slides off along inclined plane of the tray 12, at the time the return roller 
72 has a nip at rear end side of the paper, the paper heads over to downward 
direction while being fed by using the return roUer 72 to be struck to the end fence 
20 131 as paper receiving means, and its lengthwise direction (paper feeding 
direction) is straightened. 
[0059] 

Thus, the paper S afl:er image formation is discharged to be piled 
continuously on the tray 12, whereby the top surface of the paper goes up in 
25 upward direction. As illustrated in FIG. 2(a), a paper surface lever 73 is provided 
at the top surface of the piled paper so that one end side of the paper surface lever 
of being supported by a shaft 73a with swinging fi^e comes into contact v^th the 
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top surface of the paper by gravity. Anotiier end side of the paper surface lever 
73 is detected by a paper surface sensor 74 constituted by photo interrupter. 
[0060] 

The paper surface sensor 74 controls up-and-down position of the tray 12 
5 so that landing height from the paper discharge roller 3 becomes constant, and a 
paper surface sensor 75 conducts the same control in the staple mode, in which 
discharge position of the paper can be made to set free in up-and-down direction 
depending on the mode. 
[0061] 

10 The paper surface lever 73 rotates depending on momentimi of own 

weight with fulcrum as the center, and there is provided a stopper means so as to 
stop rotation of the paper surface lever 73 at position that free end section of upper 
side of the paper siirface lever 73 turns ON the paper surface sensor 75 or the 
paper surface sensor 74 as the tray 12 comes down in downward direction. 

15 [0062] 

The stopper means, in the sorting processing, stops the rotation of the 
paper surface lever at the position where the paper surface lever 73 causes the 
paper surface sensor 74 to be turned ON, while in the staple mode, stops the 
rotation of the paper surface lever at the position where the paper surface lever 

20 causes the paper surface sensor 75 to be turned ON. When the paper S is piled 
continuously on the tray 12, free end section of downside of the paper surface lever 
73 is pushed up. In addition, the paper surface lever 73 departs from the paper 
surface sensor 75 or the paper surface sensor 74 according to the conditions, then 
these sensors turn OFF. 

25 [0063] 

Here, since the mode is one in which the arranging mode or the 
sorting/arranging mode, control is made that piled surface of the paper S goes up 

30 



in upward direction in every time that the paper S is dischai^ed one by one, and 
the tray 12 is made to come down in downward direction imtil the paper sxirface 
sensor 74 turns ON with the up-and-down motor 71 driven in every time that the 
free end section of the paper surface lever 73 departs from the paper siuface 
5 sensor 74. For that reason, condition of landing position of the paper S on tiie 
tray 12 is one in which intervals between the paper discharge roUer 3 and the tray 
12 (the top surface of the paper) is controlled into the correct intervals. Here, the 
paper surface sensors 74 and 75, and the paper surface lever 73 and so forth are 
the principal configuration elements of the positioning means 96 of the tray for 
10 controlling height of the tray 12 into constant height, thus the positioning means 
96 detects information for positioning to send to a control means. 
[0064] 

Height position of the tray 12 tmder such correct intervals is called as 
correct discharge position, which is the position of being set as appropriate 
15 position of receiving paper with normal condition except for the papers of being 
sent out with particular aspect such curled condition and so forth. 
[0065] 

It is not surprising that correct dischsirge position of the tray 12 is 
dififerent between the case that the paper is discharged one by one at the sorting 
20 mode and the case that the paper sheaf of being subjected to staple processing is 
discharged at the staple mode because conditions of paper discharge are different. 
As is clear from the fact that the position is made to be diflferent between the 
paper surface sensor 75 and the paper surface sensor 74. 
[0066] 

25 Even though the mode is one that is related to any after-treatment of the 

sorting mode and the staple mode, the paper S from the paper discharge roller 3 is 
discharged on the tray 12 at the reference height of being suited to respective 
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cases, and the tray 12 descends in eveiy time the paper S piles up, ultimately 
lower limit position is detected by a lower limit sensor 76. In addition, at the 
time the tray 12 goes up, the tray 12 is lifted up to the reference height on the 
basis of detected information of the paper obtained from the positioning means 
5 such as the paper surface sensors 74, and 75, the paper siirface lever 73 and so 
forth. 

[0067] 

The return roller 9 is one in which the return roller swings free with the 
fulcrum shaft as the center, when the tray 12 arrives at predetermined rise Umit 
10 position, a swing end section pushes upper Umit switch of the tray 12 to stop the 
up-and-down motor 23, so that breakage of the tray 12 caused by over run is 
prevented. The tray 12, at the time of discharging the paper, is controlled at the 
correct discharge position imder the correct intervals by using the lifting means 95 
and the positioning means 96. 
15 [00681 

[2]-4: Arranging means 
a. arranging member 

As illustrated in FIG. 2(a), and FIG. 3, one pair of arranging members 
102a, 102b are composed of board shaped body, and arranging sections 102al, 
20 102bl are located at the bottom section of these arranging members 102a, 102b, 
opposite siufaces are planar surfaces at right angles to the shift direction "c". 
[0069] 

Thus, the arranging sections 102al, 102bl are ones in which opposite 
surfaces are planar surfaces at right angles to the shift direction "c", whereby it is 
25 possible to arrange the paper sheaf while parting and contacting the arranging 
sections 102al, 102bl to end surface of the paper S piled on the tray 12 in such a 
way as to move the arranging members 102, 103 in the shift direction ^'c". In 
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addition, because of board shaped body, it becomes compact configuration. 
[0070] 

As described later in line with FIG. 17, when the arranging members 
102a, 102b conduct the paper S discharged fi*om the paper discharge roUer 3 
5 illustrated in FIG. 1 and FIG. 2 within opposite intervals of these arranging 
members 102a, 102b, in order to avoid interference of the discharged paper 
therebetween, upward sections of respective arranging sections 102al, 102bl form 
step shaped relief sections 102a2, 102b2 with wider intervals than the opposite 
intervals of the arranging sections 102al, 102bl. 
10 [0071J 

b. Outline of operation by using arranging member 

OutUne of sorting, arranging operation by using the arranging members 
102a, 102b will be described. In FIG. 1, FIG. 2 and FIG. 3, the tray 12 is gone up 
and down by using the tray hfttng means 95 and is always controlled at the 
15 position of being suited for landing of the paper S by using the positioning means 
96. The arranging members 102a, 102b wait, on the occasion of arrangement or 
sorting/arranging, at related position of being opposite on the shift direction "c" by 
using the arranging member driving device 99, namely, at the acceptance position 
of taking predetermined opposite intervals capable of being received the paper S 
20 discharged from the paper discharge roUer 3. 
[0072] 

At least, one of the arranging members 102a, 102b comes into contact 
with end face of the paper S in the degree of pressing sUghtly while conducting 
operation of narrowing down the opposite intervals firom the acceptance position 
25 so as to put the paper therebetween, after that, the arranging members conduct 
operation of broadening the opposite intervals to come back at the acceptance 
position in every time that the paper is discharged fi:'om the paper discharge roller 
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3 before the paper is piled on the tray 12. The end face of the paper are arranged 
in such a way as to conduct a series of arranging operation. 
[0073] 

In the time of functioning shift arrangement, after the time that the 
5 predetermined number of the paper S of configuring one copy (hereinafter referred 
to as only a copy) to be an unit of sorting specified beforehand are discharged to be 
arranged, the arranging members 102a, 102b move to evacuate to evacuation 
position apart firom the paper sheaf in order to avoid interference to the paper 
sheaf of copies after arranging, followed by moving in the shift direction "c** only 

10 predetermined shift amoimt with evacuation condition kept, after that, the 
arranging members are restored to the condition of being capable of arranging the 
paper firom the evacuation position, before waiting at the acceptance position of 
securing intervals capable of being received the papers, thus the arranging 
members arrange the piled papers so as to operate arranging member of the 

15 reverse side to the arranging member of operating previously in every time that 
the paper is discharged to be piled in the same way as described above. It is 
possible to conduct sorting/arranging of the paper so as to repeat this action. 
[0074] 

It should be noted that, in the above description, if only arranging action 
20 is made to repeat at the fixed position on the shift direction **c'' without movement 
of the shift amount, arranging function is achieved, while sorting/arranging 
function is achieved in such a way that arranging action of the paper is made to 
repeat while conducting movement action in the shift direction "c" in every 
completion of the copies. 
25 [0075] 

During the arranging action for the arranging function, or during the 
sorting/arranging action for the sorting/arranging function, the papers S are pUed 
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on the tray 12 continuously, whereby, the tray 12 is controlled so that the position 
of the top STxrface of the paper maintains constant height from the nip section of 
the paper discharge roller 3 while causing the tray to descend only appropriate 
amount by using the lifting means 95 of the tray and the positioning means 96 in 
5 up-and-down direction of the tray and the landing position of the paper is 
maintained into the constant level. Above is outline of configuration and 
operation in the sheet-shaped medium processing apparatus, 
c. Arranging member driving device 

Upper end section of the arranging members 102a, 102b illustrated in 

10 FIG. 1, FIG. 2(a), FIG. 3 and so forth is installed on the arranging member drive 
device 99 illustrated in FIG. 1. The arranging member drive device 99 is 
constituted together with a frame 90. There are provided moving means of the 
arranging member, evacuating means of the arranging member, an arranging 
member operating device and so forth, all of which wiQ be explained later, as 

15 means of conducting arranging action of the arranging members 102a, 102b and 
means of conducting another action should be operated accompanying the 
arranging action at the frame 90, and these respective means are controlled by 
using a control mesuis consisting of the microcomputer. The control means is one 
in which the sheet-shaped mediimi after-treatment apparatus 51 illustrated in 

20 FIG. 1 shares this control means, and the control means is connected to an 
arranging means 100 via input/output line that is not illustrated. 
[0076] 

As illustrated in FIG. 4, mechanical component part of the arranging 
member driving device 99 is constituted as an integral tmit while being 
25 accommodated within the box-shaped fi'ame 90. In FIG. 1, the frame 90 is 
screwed on body of the sheet-shaped medium after-treatment apparatus 51, or is 
moimted on the body detachably by using a concave/convex shaped mounting 
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means, accordingly, it is possible to cope with easily the user who requires no 
arranging function by usiag the arranging means 100. Here, since the arranging 
members 102a, 102b are supported within the frame 90, the arranging means 100 
is supported by the sheet-shaped medium after-treatment apparatus 51 upper 
5 than the paper discharge roller 3. 
[0077] 

Thus, since constitution is one in which supporting part of the arranging 
members 102a, 102b is supported by the body of the sheet-shaped medium 
after-treatment apparatus 51 at upward direction of the paper discharge roUer 3, 

10 it is possible to operate the arranging members 102a, 102b without influencing 
up-and-down movement of the tray 12 and discharge action of the paper S from 
the paper discharge roller 3, thus it is possible to constitute the arranging 
members 102a, 102b, 
c-1. Moving means of arranging member 

15 The arranging members 102a, 102b, on the occasion of arranging action, 

are located at home position of widening its interval before being located at the 
acceptance position of accepting the paper discharged from the paper discharge 
roUer 3 on the shift direction "c"', then, move to the acceptance position from the 
home position to conduct arranging action, fruther when achieving 

20 sorting/arranging function, move in the shift dfrection, thus conduct movement in 
the shift direction ^'c'". 
[0078] 

In order to permit movement in such a shift direction "c"*, the arranging 
means 100 is provided with moving means of the arranging member. 
25 Explanation will be made about the moving means of the arranging member. 
[0079] 

The moving means of the arranging member, in the case of one side 
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movement aspect of achieving sorting/arranging jRmction, role in which one of the 
arranging members 102a, 102b becomes immobility and the other becomes 
movement alternates with role in which one of the arranging members becomes 
movement and the other becomes immobility in every time that the tray 12 shifts. 
5 In the case of only arranging function, both side movement aspect can be adopted, 
in this case, both of the arranging members 102a, 102b are made to conduct action 
of approximating to the paper or to conduct action of estranging from the paper at 
the fixed position in the shift direction "c" in every discharge and pUing of the 
paper 

10 [0080] 

In FIG. 4, when the tray 12 is made to see from upstream of the discharge 
direction ""a" toward downstream thereof, supposing that left side on the shift 
direction "c" is taken to be firont side, and right side is taken to be rear side, the 
arranging member 102a is the Sront side arranging member, and the arranging 

15 member 102b is the rear side arranging member. 
[0081] 

In FIG. 4 and FIG. 6, the arranging member 102a is engaged with a 
colimm-shaped shaft 108 in parallel with the shift direction ""c", with sUding free. 
Both end sections of the shaft 108 are fixed to the fi:-ame 90. 
20 [0082] 

As iQustrated in FIG. 6 and FIG. 7, upper end section of the arranging 
member 102a is recessed in a slit 105al in parallel with flat surface at right 
angles to the shaft 108 formed at a receiving pedestal 105a. The receiving 
pedestal 105a is fitted on the shaft 108 with sliding fi:^, and also is fitted on a 
25 guide shaft 109 in parallel with the shaft 108. Further, upper portion of the 
receiving pedestal 105a is fixed to a timing belt 106a. 
[0083] 
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As illvistrated in FIG. 4, FIG. 9 to FIG. 13, and FIG. 16, the timing belt 
106a is stretched between a.puUey 120a and a piilley 121a. The pulley 120a is 
fitted to be supported on shaft fixed to the firame 90. The pulley 121a is fixed to 
rotary shaft of a stepping motor 104a fixed to the fi:-ame 90. 
5 [0084] 

These stepping motor 104a, the receiving pedestal 105a, the timing belt 
106a, the shaft 108, and the guide shaft 109 are principal members for 
constituting the moving means of the arranging member 102a. 
[0085] 

10 The moving means for the arranging member 102b of the rear side wUl be 

explained. 

As illustrated in FIG. 6 and FIG. 7, the arranging member 102b is 
engaged with the same shaft 108 as that of the arranging member 102a with 
sliding fi^ee. In addition, the arranging member 102b is recessed in a sUt 105bl 
15 of a receiving pedestal 105b in the semae way as engagement relationship between 
the arrangii^ member 102a and the receiving pedestal 105a. 
[0086] 

Upper portion of the receiving pedestal 105b is fixed to a timing belt 106b. 
As iUustrated in FIG. 4, FIG. 9 to FIG. 13, and FIG. 16, the timing belt 106b is 
20 stretched between a pulley 120b and a pulley 121b. The puUey 120b is fitted to 
be supported on a shaft fixed to the firame 90. The pulley 121b is fixed to a rotary 
shaft of a stepping motor 104b fixed to the fi:"ame 90. 
[0087] 

These stepping motor 104b, the receiving pedestal 105b, the timing belt 
25 106b, the shaft 108, and the guide shaft 109 are principal members for 
constituting the moving means of the arranging member 102b. 
[0088] 
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In the present example, the shaft 108 and the guide shaft 109 share 
ftinctions of guiding and of supporting stably the receiving pedestals 195a and 
105b, however, area of being used on the occasion of movement of the arranging 
members 102a and 102b is shifted between the fix)nt side and the rear side, 
5 therefore, the shaft and the guide shaft are provided independently. 
[0089] 

Thus, the arranging members 102a and 102b are provided with each 
independent moving means, whereby, the timing belts 106a and 106b rotate 
independently in such a way that the stepping motors 104a and 104b made to 

10 conduct switching drive of normal rotation and reverse rotation independently, at 
the same time the receiving pedestals 105a and 105b move accompanying with 
movement of the timing belts, thus the arranging members 102a and 102b that 
are put between the sUts 105al and 105bl formed at the receiving pedestals 105a 
and 105b move in the shift direction "c** independently. 

15 [0090] 

About respective arranging members 102a, 102b, by using the moving 
means of the arranging member with such configuration, it is possible to drive the 
arranging members 102a and 102b independently. For instance, in cases where 
arranging action is made at the one side movement aspect, at arbitrary job, the 

20 arranging member 102b is made to move to be arranged the paper with the 
arranging member 102a not moved, and at next job, the arranging member 102a 
is made to move to be arranged the paper with the arranging member 102b not 
moved, thus it is possible to conduct sorting/arranging action while exchanging 
alternately the role of moving side and not moving side from between respective 

25 arranging members 102a and 102b. In this case, one side of the arranging 
member is not moved, whereby, operating time is reduced and it is possible to 
minimize sound, exhaustion degree of the member is small. It should be noted 
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thaty it is possible to adopt the both side movement aspect of moving both 
arranging members 102a and 102b in the arranging action. 
c-2: Position control of arranging member 

In FIG. 6 and FIG. 7, the shaft 108 is a guide for guiding the arranging 
5 member 102a in the shift direction ^d", and is also a supporting shaft for 
supporting the arranging member 102a rotatably. Upper end section of the 
arranging member 102a is recessed within the slit 105al as described above, and 
lower end side of the arranging member 102a is extending toward the side of the 
discharge direction ''a'' from the shaft 108. For that reason, center of gravity 
10 position of the arranging member 102a is shifted in the discharge direction "a**, 
whereby, the arranging member 102a receives moment of arrow K direction 
depending on own weight with the shaft 108 as the center. 
[0091] 

As illustrated in FIG. 7 and FIG. 8, inner part of the slit 105al is not 
15 opened, and is closed up. For that reason, rotation of the arranging member 
102a due to moment in the direction of arrow K is contained in such a way that an 
upper end edge section 102a3 of the arranging member 102a comes into contact 
with the inner part of the sUt 105al imless interference of the paper S on the tray 
12 therebetween does not occur. In FIG. 8, the arranging member 102a imder 
20 the condition of being avoided of the rotation is illustrated by using solid line. 
[0092] 

Since the sUt 105al is formed on the receiving pedestal 105a, the 
receiving pedestal 105a is also regulating member for regulating rotation amoimt 
with the shaft 108 as the center of the arranging member 102a. The completely 
25 same configuration and operation are eftected between the arranging member 
102b and the receiving pedestal 105b. 
[0093] 

40 



It is not necessary to provide special positioning mechanism in the 
rotational direction because constant position on the rotational direction is 
maintained automatically while being regulated rotation depending on moment of 
own weight of one pair of arranging members 102a, 102b due to fiinction of 
5 regulating member regarding rotation amount by the receiving pedestal 105a and 
the receiving pedestal 105b of having the sUt 105al whose inner part is closed up. 
[0094] 

As illustrated in FIG. 4, FIG. 5, and FIG. 7, at least, in the condition that 
the papers are not piled on these concave sections 80a and 80b, these arranging 
10 members 102a, 102b are engaged to be stopped by the inner parts of the slits 
105al, lOSbl at the condition that respective lower end sections of the arranging 
members 102a, 102b are located at downward reaches from the piling surface of 
the tray 12, namely, the respective lower end sections of the arranging members 
are set to be located within tiie concave sections 80a, 80b. 
15 [0095] 

As illustrated in FIG. 10, FIG. 12(a), when the arranging members 102a, 
102b are located at the acceptance position on the shifb direction "c"*, the arranging 
members 102a, 102b are located within the concave sections 80a, 80b due to 
moment depending on own weight while putting the paper of being piled condition 
20 with the paper discharged therebetween. 
[0096] 

At this time, as iQustrated in FIG. 6, FIG. 8 (solid line), the upper end 
edge section 102a3 is engaged to be stopped by the inner parts of tiie sKts 105al, 
105bl. Thus, rotation in the direction of arrow K is avoided; however, rotation of 
25 reverse direction of arrow K is not avoided. Consequently, when the paper S is 
piled on the tray 12 so as to block up the concave sections 80a, 80b, as illustrated 
in FIG. 13(a), FIG. 13(b), and FIG. 16, the arranging member 102a (or 102b) 
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comes into contact with the paper S on the tray 12 depending on the own weight. 
[0097] 

As desoibed above, if there is no paper on the tray 12, lower end section of 
the arrangiQg members 102a, 102b are located within the concave sections 80a, 
80b, if there is a paper on the tray 12, the lower end section of the arranging 
members come into contact with the top smface of the paper. Regardless of these 
every conditions, it is possible to move to shift arrangiag action depending on 
movement of the shift direction **c". 
[0098] 

Thus, the arranging members 102a, 102b, if the papers are located on the 
concave sections 80a, 80b of the tray 12, maintain its position depending on the 
own weight on the top surface of these papers, while if the papers are not located 
on the concave sections 80a, 80b, the arranging members occupy positions within 
concave sections, however, the arranging members do not influence the concave 
sections. 

[0099] 

In cases where the arranging members 102a, 102b are placed at 
arrangement operation position within the concave sections 80a, 80b on the 
rotational direction with the shaft 108 as the center and at the acceptance position 
of FIG. 10, FIG. 12(a) on the shift direction "c**, under such conditions, the papers 
S are piled on the tray 12 between the arranging members 102a, 102b, it is 
possible to arrange the papers pUed on the tray 12 in such a way as to conduct 
arranging action while moving any one of the arranging members 102a, 102b. 
[0100] 

In addition, in the case of sorting/arranging, as described later, as 
illustrated in FIG. 13(a), FIG. 13(b), the arranging member 102a moves in the 
shift direction with the arranging member is contacted on the paper S, while in 
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the next copies, on the contraiy, the arranging member 102b shifts with the 
arranging member is contacted on the paper S, however, since it is possible to 
adjust small the contact pressm-e to the paper S in such a way as to set 
appropriately the position of center of gravity of the arranging members 102a, 
5 102b, accordingly, on the occasion of sordng/arranging action, it is possible to 
conduct the sorting/arranging action without conftising the paper already 
arranged. 

[0101] 

In FIG. 4 to FIG. 13, shields 105a2, 105b2 are attached to the receiving 
10 pedestals 105a, 105b respectively, when the stepping motors 104a, 104b rotate so 
as to move the receiving pedestals 105a, 105b in the direction of separating from 
each other, the shield 105a2 of the receiving pedestal 105a is inserted in a home 
position sensor 107a to be shielded optically, and the shield 105b2 of the receiving 
pedestal 105b is inserted in a home position sensor 107b to be shielded optically, 
15 whereby, these shielded conditions are detected by the home position sensors 107a, 
107b, on the basis of the detected signals, the stepping motors 104a, 104b are 
controlled to be stopped. 
[01021 

Positions of the arranging members 102a, 102b of being occupied in such 
20 a way that the shields 105a2, 105b2 are detected by the home position sensors 
107a, 107b are home positions of the arranging members 102a, 102b, wherein the 
home positions are ones in which intervals of the arranging sections 102al, 102bl 
of the arranging members 102a, 102b are wider than the maximum width from 
among various kinds of sizes of the papers to be object of sorting/arranging and so 
25 forth, thus position of opposite intervals M that are wider than the maximum 
width is illustrated in FIG. 9. The arranging members 102a, 102b wait at the 
home positions illustrated in FIG. 9 before entering arranging action or 
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sorting/arranging action. 
[0103] 

In the case of arranging fiinction of arranging the paper only at the 
constant position in the shift direction V, the arranging members 102a, 102b wait 
5 at the acceptance position of being driven in the arrow direction illustrated in FIG. 
10 in such a way that the stepping motors 104a, 104b are driven only 
predetermined corresponding pulses from respective home positions illustrated in 
FIG. 9 depending on paper width of the paper S discharged from the paper 
discharge roUer 3, followed by conducting arranging action of moving to 

10 arrangement position illustrated in FIG. 11 after the paper falls on the tray 12 to 
stop completely with the paper stacked. At this time point, since a paper sheaf 
SS piled on the tray 12 is arranged, the arranging members 102a, 102b wait while 
moving to the acceptance position of FIG. 10 in order to enter acceptance condition 
of next paper again. 

15 [0104] 

At the time point of ending one series of job concerning arranging action 
corresponding to predetermined number of papers while repeating such action, 
the arranging members 102a, 102b move to the home position iQustrated in FIG. 
9 again. 

20 [0105] 

Thus, the arranging sections 102al, 102bl of the arranging members 
102a, 102b are capable of being located at least at two positions of at least the 
acceptance position iQustrated in FIG. 10 and so forth and the arrangement 
position illustrated in FIG. 11 by using moving means such as the stepping motors 

25 104a, 104b, the receiving pedestals 105a, 105b containing the shields 105al, 
105bl, the timing belts 106a, 106b, the shaft 108, the guide shaft 109 and so forth, 
the home position sensor 107a, 107b, and so forth, and the control means. In 
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such a maimer described above, it is possible to accept and arrange the paper in 
which movement amomit of the arranging members 102a, 102b on the occasion of 
arranging action is smaller movement amount than movement amount from the 
home position by setting the acceptance position. 
5 [0106J 

c-3: Evacuating means of arranging member 

In FIG. 6 to FIG, 8, and FIG. 14 to FIG. 16, the arranging member 102a is 
fitted to be engaged by the shaft 108 as described above, and further, at portion of 
upstream side of the discharge direction ''a" witii fitting-engaged section £is base 

10 point, an L-shaped notch is formed. Concerning this notch, when the arranging 
member 102a is located at the arrangement operation position iQustrated in FIG. 
14, aspect that becomes condition of being parallel to approximate horizontal 
direction is called as a push-movement face to be indicated by using reference 
numeral 102a4. Similarly, a push-movement face 102b4 in connection with the 

15 arranging member 102b is also formed. 
[0107] 

A shaft 110 in parallel to the shaft 108 comes into contact with these 
push-movement faces 102a4, 102b4 with own weight. Both end sections of shaft 
longitudinal direction of the shaft 110 are recessed to be engaged with up and 
20 down movement fi:ee by using lengthwise holes 90a, 90b in vertical direction 
formed at side plate section of the firame 90. 
[0108] 

As illustrated in FIG. 4, FIG. 6, and FIG. 14, one end side of an L-shaped 
lever 113 of being supported by the fi^-ame 90 in connection with its shaft 112 is on 
25 with own weight at central section of the shaft 110. The other end side of the 
lever 113 is connected with a plunger of a solenoid 115 via a spring 114. The 
solenoid 115 is provided at the firame 90. 
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[0109] 

In the condition that the solenoid 115 is OFF (non excitation), as 
illustrated in FIG. 7, FIG. 8(solid line), the upper end edge section 102a3 of the 
arranging members 102a, 102b is located at arrangement operation position 
5 (referring to FIG. 14) of being contacted with the inner part of the slit 105al 
depending on moment by own weight, or the upper end edge section 102a3 is 
located at the position of indicating in FIG. 16 (two-dotted chain hne), a little apart 
from the inner part of the slit 105al,caused by the fact that the lower end section 
of the arranging members 102a, 102b comes into contact with the papers on the 
10 tray 12. In these positions, the arranging members 102a, 102b are in the 
condition that they are located within the concave sections 80a, 80b of upper 
surface of the tray 12 or they come into contact with the top surface section of 
paper piled on the tray 12 as described above. 
[0110] 

15 As illustrated in FIG. 15, when the solenoid 115 is ON (excitation), the 

plunger of the solenoid 115 is pulled, then the lever 113 rotates. Accompanying 
this operation, as iQustrated in FIG. 8 (two-dotted chain Une), FIG. 15, the shaft 
110 is pushed down by the lever 113 while being guided by using the lengthwise 
holes 90a, 90b provided at the frame 90. 

20 [0111] 

As iUustrated in FIG. 6 to FIG. 8, FIG. 14 to FIG. 16, since the shaft 110 is 
engaged with the push-movement faces 102a4, 102b4 in the notch formed at the 
arranging members 102a, 102b, as iUustrated in FIG. 8 (two-dotted chain Une), 
the arranging members 102a, 102b rotate in the direction of arrow IC of being 

25 reverse direction of arrow K caused by the fact that the shaft 110 is pushed down, 
and move from inside of the concave sections 80a, 80b, or from the top surface of 
the paper piled on the tray 12 to upward position of the tray 12 apart from the 
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paper. 

[0112] 

Thus, the position illustrated in FIG. 8 (two-dotted chain Kne), FIG. 15 in 
which the arranging members 102a, 102b of the tray 12 evacuate upward 
5 direction is called as an evacuation position. The shaft 110, the lever 113, the 
solenoid 115 and so forth constitute evacuating means for putting the arranging 
members 102a, 102b to the evacuation position. 
c-4: Arranging member operating device 

In FIG. 6, FIG. 7, FIG. 14, and FIG. 15, configuration part of supporting 

10 the arranging members 102a, 102b is capable of being grasped as configuration 
that comprises rotation avoidance members made up of the shaft 108 as a fulcrum 
shaft for fitting to engage these arranging members 102a, 102b in common, the 
shaft 110 as a push-movement shaft for rotating these arranging members 102a, 
102b with the shaft 108 as the center while contacting the push-movement faces 

15 102a4, 102b4 gis the respective working points on the arranging member shift;ed 
firom the shaft 108, and the receiving pedestals 105a, 105b of providing respective 
inner parts of the slits 105al, 105bl capable of avoiding rotations caused by 
moment with the shaft 108 as the center by own weight of the arranging members 
102a, 102b, in which the shaft 108 shares a guide shaft for guiding the arranging 

20 members 102a, 102b toward the shift direction "c" to be arrangement direction 
and the receiving pedestals 105a, 105b share driving means for moving the 
arranging members 102a, 102b toward the shift direction V, fixrther, the 
configuration part is one which is provided with one pair of arranging members 
for conducting arranging action of arranging position of the end face while moving 

25 in the arrangement direction of approaching to and of departing from these end 
faces so as to put two end faces of the sheet-shaped medium therebetween. 
[0113] 
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If this configuration is called as an arranging member operating device, 
the arranging member operating device is capable of contacting the arranging 
members 102a, 102b on the upper surface of the paper S with load corresponding 
to moment by own weight, and it is possible to adjust fi^-eely the contact pressure to 
5 the paper S in such a way as to adjust the load, when there is no paper S on the 
tray 12, as iQustrated in FIG- 8 by using solid line, it is possible to place the 
arranging members 102a, 102b within the concave sections 80a, 80b of the tray 12 
under the condition that the upper section of the arrangLng member 102a is made 
to engage to be supported at the inner part of the slit 105al, in addition, as 
10 illustrated in FIG. 13, FIG. 16, the arranging member operating device permits 
complete contact of the arranging sections 102al, 102bl to the end face of the 
paper S. 

[0114] 

Further, in the arranging member operating device, there is provided a 
15 switch drive means comprising mainly the lever 113 and the solenoid 115, in 
which the condition of pushing to move the push-movement faces 102a4, 102b4 as 
the working points whQe working to the shaft 110 as a push-movement shaft is 
switched fi^eely to the condition of releasing the push-movement, whereby, it is 
possible to switch the conditions between the condition in which the arranging 
20 members 102a, 102b evacuate firom the top surface of the paper S and the 
condition in which the arranging members come into contact with the paper due 
to rotational moment by own weight at the same time with both the arranging 
members . 

c-5: Relationship between arranging member and concave section 
25 When the arranging members 102a, 102b are placed at the arrangement 

operation position illustrated in FIG. 7, FIG. 8, FIG. 14 and so forth, the lower end 
section of the arranging members 102a, i02b enter partly within the concave 
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sections 80a, 80b provided on the tray 12, with no interference condition to the 
tray 12. The tray 12 at this time is controlled to be placed at the correct 
discharge position by using the positioning means 96 (referring to FIG. 2(b)) in up 
and down direction of the tray. 
5 [0115] 

As illustrated in FIG. 1, FIG. 2(a), FIG. 7 and so forth, since the concave 
sections 80a, 80b are formed, the lower end sections of the arranging members 
102a, 102b are capable of being placed within concave sections 80a, 80b, namely, 
are capable of being located at lower portion than the upper surface of the tray 12, 

10 whereby the lower end sections of the arranging members 102a, 102b, more 
specifically, the arranging sections 102al, 102bl located within the lower end 
section of the arranging members 102a, 102b can be made to locate at the position 
of arranging the lowest paper, thus, the arranging members are capable of 
arranging about the paper S at the lowest position while obtaining the conditions 

15 of crossing the arranging sections 102al, 102bl located at the inside of lower end 
section of the arranging members against the end face of the paper S certainly via 
the concave sections 80a, 80b. 
[0116] 

Arranging action of the paper by vising the airanging members 102a, 
20 102b is conducted only at the time at least one of the arranging members 102a, 
102b is placed within the concave sections 80a, 80b. The concave sections 80a, 
80b are enough large of accepting stroke range of the arranging members 102a, 
102b when conducting arranging action in order that arranging action of the 
arranging members 102a, 102b is capable of being conducted between the home 
25 position illustrated in FIG. 9 and the acceptance position illustrated in FIG. 10, so 
as to avoid interference against the tray 12 during action. In the present 
example, the concave sections 80a, 80b has lengthwise shape in the shift direction 
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^cT, and being opened at the end face section of the tray 12. 
[0117] 

As for the paper S of being discharged on the tray 12, paper of various 
sizes are schedtiled. In the case of the paper of the Tniniinum size, movement 
5 amomit on the occasion of arranging action of the arranging members 102a, 102b 
becomes the largest value, in such a case of the paper of the smallest size, the size 
of the concave sections is enough large to accept the arranging members 102a, 
102b. 

[01181 

10 In FIG. 18(a), 1803), supposing that paper width of the Tni n imum size is 

taken to be t', the minimum intervals t of the concave sections 80a, 80b is taken to 
he\>t. 

[0119] 

In the one side movement aspect of the arranging actions, for instance, 
15 the arranging member 102a is made not to move at the position in the direction of 
inside end of the concave section 80a, and the arranging member 102b is made to 
wait at the position of securing wait interval W capable of accepting the minimum 
sized paper while including margin of appropriate shift from inside end of the 
concave section 80b. 
20 [0120] 

At FIG. 18 (a), the maximum movement amount of the arranging 
member 102b is distance a to kiside end of the concave section 80b, thus the 
arranging member is made to move within the range of the maximum movement 
amount a to contact to arrange the end face of the TniniTmrni sized paper. 
25 [0121] 

In addition, in the both side movement aspect, at FIG. 18(a), the 
arranging members 102a, 102b are made to secure the wait interval W at the 
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position of dividing equally from respective inside ends of the concave sections 80a, 
80b while allowing respective arranging members 102a, 102b to move by 1/2 of 
movement amomit in the one side movement aspect in order to arrange the paper. 
[0122] 

About the minimum sized paper, it is possible to operate the arranging 
members 102a, 102b without interrupting against the tray 12 in connection with 
the minimum sized paper in such a way as to form the minimum interval t of the 
concave sections 80a, 80b in order that the arranging members can be made to 
accept within the range capable of conducting arranging action in connection with 
the minimum sized paper. 
[0123] 

In the example of FIG. 18, the arranging section 102al of the arranging 
member 102a is located at the vicinity (or position with a little margin) of the 
inside of the concave section 80a as illustrated in the drawing, and supposing that 
the arranging section 102al moves in the direction of departing from inside end of 
the concave section 80a from this condition, the concave sections 80a, 80b have the 
size capable of receiving the arranging members 102a, 102b even though the 
arranging member 102b moves within the range of the maximimi shift amount a . 
For that reason, the concave sections 80a, 80b are capable of avoiding interference 
between the tray and the arranging members also in the case of sortln^arranging 
of the minimum sized papers. 
[0124] 

It should be noted that the concave sections 80a, 80b do not need so much 
depth if an object is one in which tiie concave sections are only made to overlap to 
the arranging members 102a, 102b, however in cases where the concave sections 
share gap of entering hands on the occasion that the papers are taken out, it is 
enough to form the concave sections with the size depending on the fimction. 
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[01251 

In FIG. 18, the concave sections 80a, 80b not only have the TniniTnnnn 
interval t about the shift direction "c", but also it is necessary that, about depth 
direction, the lower end sections of the arrangiag members 102a, 102b are placed 
5 within the concave sections 80a, 80b through the time of acceptance and 
arranging action. For that reason, in FIG. 7, FIG. 8, gap of j3is made to secure 
between bottom of the concave sections 80a, 80b and the lower end sections of 
arranging members 102a, 102b- 
[01261 

10 In the condition that the paper is not piled on the tray 12, the lower end 

sections of the arranging members 102a, 102b are placed within the concave 
sections 80a, 80b. In addition, the concave sections 80a, 80b end while remaining 
the miniTYmTn interval t at the center section of the tray 12. Accordingly, if the 
arranging members 102a, 102b move in the direction of approaching with each 

15 other caused by error action, there is danger of being damaged the arranging 
members 102a, 102b while colliding step section of the minimum interval t. For 
that reason, a safety switch is provided in order to stop drive of tiie stepping 
motors 104a, 104b when the arranging members 102a, 102b arrive at arbitrary 
position of approaching, to end of the concave sections 80a, 80b of the minimum 

20 interval t, thus the condition is made to set in which the arranging members do 
not collide the concave sections in order not to be damaged. 
c-6: Interference avoidance between arranging member and paper 

After the job ends, when the arranging members 102a, 102b move 
mutually firom the acceptance position illustrated in FIG. 12 to the acceptance 

25 position illustrated in FIG. 13(a), the paper sheaf with considerable effort to 
arrange are caught on the lower end section of the arranging members 102a, 102b 
to be conftised accompan3dng shift action. For that reason, in order to avoid this 
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afTair, before the arranging members 102a, 102b shift, the arranging members 
102a, 102b are made to part and to evacuate from the paper by using the 
evacuating means beforehand. 
[0127] 

5 It is necessary to move arranging members 102a, 103a to the position of 

further narrowing interval than the acceptance position in order to prepare for the 
case of being changed paper width on the occasion that the sorting/arranging of 
the predetermined number of copies end, followed by conducting next 
sorting/arranging of the predetermined number of copies. On the occasion of 
10 movement of the arranging members 102a, 102b according to the above reason, 
the arranging members 102a, 102b are made to evacuate in order to avoid that 
the arranging members 102a, 102b interfere with the papers on the tray 12 that 
are already arranged. 
[0128] 

15 In FIG, 6 to FIG. 8, FIG. 14, FIG. 15 and so forth, the shaft 110, the lever 

113, the solenoid 115 and so forth constitute the evacuating means for putting the 
arranging members 102a, 102b to evacuation position. 
[0129] 

Before the arranging members 102a, 102b move, as illustrated by using 
20 two-dotted chain line in FIG. 8, as illustrated by using soUd line in FIG. 15, the 
arranging members 102a, 102b are made to put at the evacuation position with 
the solenoid 115 turned ON beforehand by using the evacuating means. Or, 
when the sorting/arranging of the predetermined number of copies is completed, 
the arranging members are made to put at the evacuation position if necessary. 
25 [0130] 

In the evacuation position as illustrated in FIG. 8, the lower end section 
(part of overlapping with tray 12) of the arranging member is pushed up with the 
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resiilt that gap takes place at the tray 12 therebetween. Since the tray 12 moves 
in the shift direction "c" for conducting the sorting as tiie gap takes place, it is 
possible to avoid contact between the top surface of the paper and the arranging 
members 102a, 102b. 
5 [0131] 

The arranging members 102a, 102b put at the evacuation position 
lEustrated in FIG. 15 by using the evacuating means are capable of being placed 
at the position illustrated in FIG. 13(a), FIG. 16 and so forth due to moment by 
own weight of the arranging members 102a, 102b by only the fact that the 
10 solenoid 115 is made to turn OFF. 
[0132] 

As illustrated in FIG. 13(a), in the case of one side movement aspect about 
arranging action, when the arranging members 102a, 102b are restored to the 
position capable of conducting arranging operation caused by OFF of the solenoid 

15 115 after shifting, one side of the arranging member 102a gets on the paper sheaf 
in the prior job, and the other arranging member 102b is located at outside of end 
face of the paper sheaf in the prior job, while, in the job of this time, the arranging 
member 102a of getting on the paper sheaf moves, and the arranging member 
102b of locating at out side of end surface of the paper does not move to conduct 

20 shift arranging action. In the next job, role thereof is changed. 
[0133] 

There is the case in which the paper may be made to take out from the 
tray 12 after the arranging members 102a, 102b has completed the arranging 
action to a series of papers. Also, in this case, if the arranging members 102a, 
25 102b are placed at the evacuation position illustrated in FIG. 8 (two-dotted chain 
line), ejection of the paper sheaf after sorting/arranging from the tray 12 becomes 
easy. 
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[01341 

As illustrated in FIG. 5 while enlarging within circle of two-dotted chain 
line, the arranging members 102a, 102b form inner edges of respective lower end 
section so that angle 9 becomes sharp angle. Thus, such inner edge with sharp 
5 angle can catch the paper S surely at the time of arranging action, it is avoided 
that the paper S can not be arranged because the paper enters imder the 
arranging members 102a, 102b. 
[01351 

On the occasion of sorting^arranging, action of moving the arranging 
10 member 102a from the acceptance position illustrated in FIG. 13(a) to 
arrangement position illustrated in FIG. 1303) is conducted after discharge of the 
paper as described later, at this time, as illustrated ia FIG. 130^), friction to the 
top surface of the paper sheaf SS by the arranging member 102a liable to cause 
confusion of the paper of being arranged. Similarly, it might be generated about 
15 the arrangiQg member 102b at the next cycle. 
[01361 

Accordingly, quality of material is selected so that friction coefiSdent of 
part of contacting the paper S to be the lower end section of the arranging 
members 102a, 102b becomes smaller than friction coefficient of papers 

20 therebetween, and process is made to miimnize value of surface roughness, thus 
friction coefficient of contact portion is minimized than friction coefficient of the 
papers therebetween. For that reason, on the occasion of evacuating action or 
removal of the evacuating action, the copies (paper sheaf) after arrangement are 
not disarranged. 

25 [2]-5: Arranging function. Shift arranging ftmction 
a. Action for only arrangement 

Hereinafter, there will be described about arranging ftmction and shift 
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arranging function by using the arranging members 102a, 102b in the arranging 
means 100 at the time of arrangement mode in the above (S) and the arranging 
member driving device 99, 
[0137] 

5 As illustrated in FIG. 9, in inmiediately after apparatus start, tiie 

arranging members 102a, 102b are placed at the home position, and intervals of 
the arranging sections 102al, 102bl is maintained in the opposite interval M. In 
default position of the arranguig member, the shields 105a2, 105b2 of the 
receiving pedestals 105a, 105b are inserted in respective home position sensors 
10 107a, 107b to be detected, thus being stopped at the position of being detected. 
[0138] 

At the time of dear mode start as the paper is discharged on the tray 12, 
namely, before discharging of the paper, these arranging members 102a, 102b 
move at the acceptance position illustrated in FIG. 10 or FIG. 12(a) beforehand. 

15 [0139] 

On the occasion of arrangement in the both side movement aspect, in FIG. 
10, the arranging member 102a is placed at the position 5 mm apart fix)m the end 
section of the paper sheaf SS to be piled with the receiving pedestal 105a guided 
by the shaft 108 in such a way as to drive the stepping motor 104a. 

20 [0140] 

In addition, in the arrangement of one side movement aspect, as 
illustrated in FIG. 12(a), similar to the above, the arranging member 102b is 
placed at the position 5 mm apart from the paper end section, and the arranging 
member 102a is placed at the position 10 mm apart from the end section of the 

25 paper sheaf SS in such a way that the receiving pedestal 105a is guided by the 
shaft 108 due to drive of the stepping motor 104a. Thus, the respective 
arranging members 102a, 102b wait at the respective acceptance positions 
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through being subjected to independent drive. 
[01411 

In the both side movement aspect, as illustrated in FIG. 11, after the 
paper falls on the tray 12, the arranging members 102a, 102b operate to conduct 
5 arrangement while striking end face of the paper through the receiving pedestals 
105a, 105b due to drive of the stepping motors 104a, 104b. 
[0142] 

In the one side movement aspect, as illustrated in FIG. 130^), the paper is 
arranged while moving only the arranging member 102a due to drive of only tlie 
10 stepping motor 104a. In any movement method, movement of the arranging 
members 102a, 102b, as illustrated in FIG. 11 or FIG. 12(b), is conducted to the 
degree that the arranging member cut into a Uttle to the paper width in order to 
absorb curl of the paper or variation of the paper size. 
[0143] 

15 After completing arrangement of the paper, as iQustrated in FIG. 10 or 

FIG. 12(a), in order to conduct preparation of arrangement of the next papers, 
respective arranging members 102a, 102b are made to move to the acceptance 
position with gap of 5 mm to the paper width again, subsequently, setting to the 
conditions of FIG. 11 or FIG. 12(b), thus such reciprocating action is conducted to 

20 the whole paper discharged to the tray 12. Above is fimdamental arranging 
action of the arranging members 102a, 102b for only arrangement. 
[0144] 

b. Sorting/arranging action 

Hereinafter, explanation wiU be made about sorting/arrangLng action at 
25 the time of sorting/arranging mode in the above ®. 
[0145] 

In the first place, in order to conduct paper arrangement about the fibrst 
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copy, the arranging members 102a, 102b move to the acceptance position 
illustrated in FIG. 12(a) from the home position. In the acceptance position, one 
side of the arranging member, in this case, the arranging section 102al of the 
arranging member 102a waits with 10 mm gap against the paper end face (end 
5 face of paper sheaf SS) thus discharged, while, the other side of the arranging 
member, in this case, the arranging section 102bl of the arranging member 102b 
waits with 5 mm gap against the paper end face (end face of paper sheaf SS) thus 
discharged. Consequently, respective arranging members 102a, 102b wait at the 
positions of being non symmetrical to a paper transfer center O-O. 

10 [0146] 

Here, after the paper falls on the tray 12, the arranging section 102al of 
the arranging member 102a of waiting with gap of 10 mm from the paper end face 
(end face of paper sheaf SS) leaves at its position, while, the arranging section 
102bl of the arranging member 102b of waiting with gap of 5 mm from the paper 

15 end face moves in the direction of arrow Jb in FIG. 12(b) in the same way as the 
time of the arrangement mode, followed by conducting arrangement while 
striking end face of the paper. At this time, paper end face of reverse side 
becomes condition in which the paper end face is struck to the arranging section 
102al of the arranging member 102a, thus the arranging member 102b moves as 

20 long as the arranging sections 102al, 102bl of the both arranging members cut 
into 1 mm than the paper width to arrange the papers. 
[0147] 

Consequently, when conducting arrangement of the paper sheaf SS of the 
first copy, movement amoimt of the arranging member 102a is 0 mm, and 
25 movement amount of the arranging member 102b becomes 17 mm, thus the 
arranging member 102b conducts arranging work while conducting reciprocating 
action of 17 mm stroke to each paper. In this case, the paper sheaves SS of tiie 
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jfirst copy are piled with 10 mm shifted to the side of the arranging member 102a 
against the paper transfer center O-O. It should be noted that, in the above 
example, it is no problem if the role of the arranging member 102b is changed into 
the role of the arranging member 102a. 
5 [01481 

Next, about an example in which the second copy of the paper sheaf SSI 
shifts to the iSrst copy of the paper sheaf S to be piled is explained based on FIG. 
13(a), FIG. 13(b). In FIGs. 12(a), 12(b), after the arranging work of the first copy 
(paper sheaf SS) is completed entirely, as illustrated in FIG. 13(a) at this time, in 

10 reverse to the first copy, the arranging member 102b moves to wait with gap of 10 
mm against the end face of the paper (paper sheaf SSI) thus discharged with the 
paper transfer center O-O as the center, while, the arranging member 102a moves 
to wait with gap of 5 mm against the end face of the discharged paper (paper sheaf 
SSI). Consequently positions of both arranging members reverse against the 

15 paper transfer center O-O in comparison with the case of the first copy of SS. 
[0148] 

Here, afl^er the paper falls on the tray 12, the arranging member 102b of 
waiting with gap of 10 mm from the paper end face (end face of paper sheaf SSI) 
leaves at its position, while, the arranging member 102a of waiting with gap of 5 
20 mm from the paper end face moves ia the direction of arrow Ja in FIG. 13(b), 
followed by conducting arrangement while striking end face of the paper. 
[0150] 

In the sorting/arranging mode described above, direction of bringing near 
the paper is only separated into tiie arranging member 102b of rear side or the 
25 arranging member 102a of fi^ont side between the odd number copies and the even 
mmiber copies, accordingly, fimdamental arranging action is the same. In the 
case of this time, since arrangement of the paper is conducted in such a way that 
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paper of the first copy is made to move 10 mm to the firont side, and that paper of 
the second copy is made to move 10 mm to the rear side, shift amomit (gap 
amomit) between the first copy (paper sheaf SS) and the second copy (paper sheaf 
SSI) becomes, as illustrated in FIG. 13(b), 20 mm, thus separation between the 
5 copies is completed. 

[0151] 

Here, an operation is explained with reference to FIG. 14 to FIG. 16 until 
arrangement of the first paper of the second copy (paper sheaf SSI) is conducted 
(condition of FIG. 13(b)) after arrangement of the last paper of the first copy 

10 (paper sheaf SS) is conduct (condition of FIG. 12 (b)). FIG. 14 is one in which 
condition of FIG. 12(b) is seen firom the side (front side) of the arranging member 
102a. A&er completing arrangement of the last paper of the first copy (paper 
sheaf SS), the arranging members 102a, 102b rotate in the direction of arrow IC of 
FIG. 15 in such a way as to turn ON the solenoid 115, so that gap p is formed to 

15 the paper sheaf SS of the first copy therebetween. 
[0152] 

The arranging members 102a, 102b are made to move in the shift 
direction V while avoiding contact to the paper sheaf SS with this gap p 
maintained. The arranging members move fi:om the position illustrated in FIG. 
20 12(b) to the position illustrated in FIG. 13(a). 
[0153] 

After, the arrangiag members 102a, 102b move at the position illustrated 
in FIG. 13(a), the solenoid 115 is made to turn OFF to stop excitation, and rotation 
of the arranging members 102a, 102b of rotating upward is made to terminate, 
25 whereby, the condition is made one that is illustrated in FIG. 16. The fi:-ont side 
arranging member 102b becomes condition of being dropped fi:-om the paper end 
face, and the rear side arranging member 102a becomes condition of being 
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contacted while getting upon the top sxxrface of the first copy (paper sheaf SS). 
[0154] 

As to second copy (paper sheaf SSI) and later, both arranging members 
102a, 102b are alternated, as illustrated in FIG. 16, in which the arranging 
5 member of contacting on the top siirface of respective copies moves, while the 
other arranging member becomes a stopper that is not moved to conduct 
arrangement of the paper. 
[0155] 

As illustrated in FIG. 3, the transferred paper is discharged on the tray 12 
10 by using the paper discharge roller 3, then, rear end section of the paper drops out 
to depart fix>m the paper discharge roUer 3, after that the paper is piled on the 
tray 12 via firee fall descent, since the paper falls under free condition without any 
restriction through fi-ee fall descent distance L, lateral gap amount A occurs 
between the papers caused by aflfect of air and so forth, thus arrangement 
15 deteriorates, however, as the present embodiment, it is possible to correct the 
arrangement deterioration due to arranging function or the shift arranging 
fimction of the arranging members 102a, 102b in the arranging means 100. 
[0156] 

The girranging means 100 is one in which the shift action of the tray 12 as 
20 the conventional art is not conducted, but additional drive of using the stepping 
motors 120a, 120b is conducted, therefore, it is possible to obtain the 
sortiQg/arranging function for the sorting by using small drive power without 
respect to size of load capacity on the tray 12, and it is possible to arrange the 
paper in high precision. 
25 [0157] 

b. ThoughtftQ consideration on configuration of arranging member 

Above is the arranging fimction of the arranging members 102a, 102b at 
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only fixed position on the shift direction V, and if sorting^airanging function is 
added to the arranging fiinction described above, it becomes necessary to be 
provided with following correspondence. 
[0158] 

First, in cases where arrangement of the paper is conducted by using the 
arranging members 102a, 102b, the paper arrangement is conducted while 
moving the respective arranging members 102a, 102b firom the paper transfer 
center O-O alternately in every each job. 
[0159] 

Namely, when bringing to arrange the paper sheaf on the tray 12 close to 
fi'ont side against the paper transfer center O-O, the respective arranging 
members 102a, 102b are made to move to the fi:ont side to arrange, while when 
bringing to arrange the paper sheaf on the tray close to rear side against the paper 
transfer center, the respective arranging members are made to move to the rear 
side to arrange. 

[0160] 

For instance, as illustrated in FIG. 17, when next paper S' is transferred 
between the arranging members 102a, 102b of conducting arranging action while 
shifting to the Gront side, the more the image forming apparatus becomes high 
speed one, the more the next paper S' is transferred during the paper S" to be 
copies of belonging to previous time is arranged. 
[0161] 

In the present example, there are provided the step shaped relief sections 
102a2, 102b2 at respective upper sections of the arranging sections 102al, 102bl 
so that the next paper does not come into contact with the arranging members 
102a, 102b in such a case. As illustrated in FIG. 9, interval F' between the relief 
section 102a2 and the relief section 102b2 is wider than the interval M between 
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the arranging member 102a and the arranging member 102b, spedfically, in FIG. 
17, for instance, about side of the arranging member 102a, step shaped reUef 
amoimt is wider than half (10 mm) of paper sheaf gap (shift) amomit between 
previous paper and the next paper S\ 
5 [0162] 

It should be noted that if cutting amount (1 mm at one side) of the 
arranging section toward paper end section at the arranging time is taken into 
consideration, it is suitable that one side of step shaped rehef amount is widened 
than 12 mm that is interval in which cutting amoimt (2 mm) toward inside firom 

10 end section of the paper at the time of arranging is added to half (10 mm) of the 
shift amoimt. Thus, it is possible to avoid contact to the next paper S' surely in 
such a way as to widen the step shaped relief sections 102a2, 102b2 from the 
arranging sections 102al, 102bl, with the result that it is possible to cope with the 
high speed image forming apparatus. 

15 c. Thoughtful consideration on action of arranging member 

Following correspondence becomes necessary if the sorting/arranging 
ftinction in addition to the arranging ftinction on the tray are made to possess to 
the arranging members 102a, 102b. In the present example, after completing 
arrangement job last paper by using the arranging members 102a, 102b, as 

20 explained in FIG. 8, the arranging members 102a, 102b rotate upward witibi the 
shaft 108 as the center to arrive at the condition of taking shelter from the piled 
surface of the paper while departing from the siuface. The arranging members 
102a, 102b should avoid contact to the paper sheaf already piled while moving 
toward the shift direction "c" in order to conduct arranging work for the next job 

25 imder the condition of departing from the piled surface namely imder the 
condition of being rotated. It foUows that, in order to conduct arranging work of 
the next job without disturbing arrangement of the piled paper sheaf, an 
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evacuation means is provided in which the arranging members are capable of 
moviag with evacuated condition (condition of departing from piled surface) 
maintained, which evacuated condition is one in which the arranging members 
102a, 102b are evacuated upward while rotating from front side to rear side or 
5 rear side to front side. 
[0163] 

In cases where the arrangiag members 102a, 102b conduct the sorting, 
the arranging members move with the conditions (condition of departing from 
piled smface of FIG. 8 (two-dotted chain line), FIG. 15) of being evacuated while 
10 rotating from front side to inner side or from rear side to front side maintained, 
whereby, it is possible to avoid contact between the arranging members 102a, 
102b and the piled paper sheaf, thus it is possible to maintain stable piled 
condition. 

[5] Control procedure 

15 Sorting action due to control means wiU be explained with reference to 

flowchart. 

Following flow indicates only part of being related to the present 
invention on the sheet-shaped mediimi after-treatment apparatus. Initial 
routine illustrated ia FIG. 19(a) is executed as a main switch for supervising the 

20 image forming apparatus 50 and the sheet-shaped medium after-treatment 
apparatus 51 of FIG. 1 is turned ON. In this initial routine, at STEP PI, "jogger 
initial controF is conducted, so, the arranging members 102a, 102b move to the 
home position illustrated in FIG. 9, and respective flags are reset to 0. It should 
be noted that, on the foUowing flowchart, jogger means the arranging members 

25 102a, 102b in the above explanation. 
[0164] 

After completing STEP PI, operation flow jumps to main routine of FIG. 
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19 (b). FIG. 19(b) is a flowchart about control of moving the jogger at the time of 
job starting to each-size wait position, and is siib routine of being called in the 
main routine of FIG. 14-1. 

FIG. 20, FIG, 21, FIG. 22, and FIG. 23 are flowcharts about control of 
5 paper transfer, arranging action and sorting action of paper by using the jo^er, 
and are sub routines of being called in the main routine of FIG. 19(a), FIG. 19(b). 
[0165] 

Flow of FIG. 20 indicates each-size movement control of the jogger that is 
executed at the time the job starts. At the time the job starts, the image forming 
10 apparatus 50 transmits command of indicating "activation", and information of 
paper size and so forth to the sheet-shaped medium afl;er-treatment apparatus at 
the time the job starts. The present routine is only executed immediately after 
"activation** command transmission, and ignored except for the above operation. 
[0166] 

15 First, in STEP P20, check of "shift position: front flag = 1?" is conducted. 

Since the whole flags are reset at ''jogger initial controP of STEP PI, proceeding to 
STEP P21 fix)m STEP P20, movement amoimt of the arranging member 102b is 
determined. "Jogger movement buffer** of next STEP P21 is a buffer for setting 
the nxmiber of pulse of driving the stepping motor 104b actually, and 

20 corresponding pulse (Z + a ) of being set in which the arranging member 102b can 
move from the home position to the acceptance position of FIG. 12(a), in which the 
arranging member is moved corresponding to set pulse in "rear jogger each-size 
movement control** of STEP P23, followed by being conducted check of movement 
at STEP P24, thus the arranging member moves at the acceptance position of FIG. 

25 12(a). 

[0167] 

Operation flow proceeds to STEP P25 from STEP P24, so, movement 
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amount of the arranging member 102a is determined. "Jogger movement buffer^ 
of next STEP P26 is a buffer for setting the number of pulse of driving the 
stepping motor 104a actually, and corresponding pulse (Z) of being set in which 
the arranging member 102a can move from the home position to the acceptance 
5 position of FIG. 12(a), in which the arranging member is moved corresponding to 
set pulse in "front jogger each-size movement controF of STEP P28, followed by 
being conducted check of movement at STEP P29, thus the arranging member 
moves at the acceptance position of FIG. 12(a). Thus, respective arranging 
members 102a, 102b move to acceptance position of FIG. 12(a). 

10 [0168] 

It should be noted that if "shift position : front flag" is made to set to 1 
beforehand, it is possible to reverse position relationship of the arranging 
members 102a, 102b at the acceptance position against to the above description in 
such a way as to go through STEP P22, and STEP P27. 

15 In the above control, as to pulse control of the stepping motor, detailed 

explanation is omitted because there is ftmction of various kinds of CPU, "ZT is 
setting value of moving the arranging member 102a to the position of 10 mm 
departing from the paper size, and "Z + a " is setting value in which the 
arranging member 102b moves to the position of 5 mm departing from the paper 

20 size, ftirther, a is setting value of 5 mm of difference thereof. 
[0169] 

In the acceptance position illustrated in FIG. 12(a), interval from end 
section of rear side of the paper discharged with the reference of paper transfer 
center to the arranging section 102bl of the arranging member 102b is 5 mm, and 
25 interval from end section of front side of the paper to the arranging section 102al 
of the arranging member 102a is 10 mm, so, these values are equal to, in the 
acceptance position illustrated in FIG. 13(a), 5 mm intervals fi^m end section of 
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front side of the paper discharged with the reference of paper transfer center to 
the arranging section 102al of the arranging member 102a, and 10 mm intervals 
from end section of rear side of the paper to the arranging section 102bl of the 
arranging member 102b. For that reason, in the acceptance position, the 
arranging member of the side of moving on the occasion of conducting 
arrangement is not located at outside of the end section of the paper of the copy of 
having arranged at last time, but is located at upper surface of the paper of the 
copy of having arranged at last time, fiarther, at arranging action, the arranging 
member operates while always contacting upper surface of the paper, whereby, 
arranging action can be conducted without disturbing the paper sheaf of the copy 
of having arranged at last time. This point will be described later. 
[0170] 

Next, operation flow proceeds to routine of "paper transfer controF. This 
routine indicates routine for controlling paper transfer within the sheet-shaped 
mediiun after-treatment apparatus 51, so, only part necessary for the present 
invention is described. 
[0171] 

The paper is discharged from the image forming apparatus 50, 
subsequently, in the sheet-shaped mediimi after-treatment apparatus 51, control 
of jam detection and so forth by using an entrance sensor 36 is conducted, followed 
by conducting control of the paper discharge sensor 38. 
[0172] 

First, aJfter detecting paper top by the paper discharge sensor 38 at check 
of "paper discharge sensor on?" of STEP P30, "shift on'' command is checked at 
STEP 31. "Shift on** command is transmitted in every paper of conducting shift, 
together with information of size and so forth transmitted from the image forming 
apparatus 50 in every each paper. 
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[0173] 

Here, when the shift command is on, shift action is conducted from STEP 
P60 in FIG. 23 while setting 1 to 'jogger shift action flag^ at STEP P32. When 
the shift command is oflF, nothing is conducted, operation flow proceeds to check of 
5 "paper discharge sensor 38 off?" of STEP S33. 
[0174J 

In cases where the shift command is off*, operation flow proceeds to check 
of "paper discharge sensor 38 off?"" of STEP P, the time point when rear end of the 
paper goes through the paper dischai^e sensor 38 is taken to be trigger, so, going 
10 through STEP P34, followed by setting 1 to "jogger arranging action flag" at STEP 
P35, simultaneously, resetting "jogger arranging action timer" at STEP P36, after 
conducting not illustrated processing following after that, the present routine is 
completed. 

[0175] 

15 On the other hand, when the shift command is on, 'jogger shift action 

flag" is made to set to 1 from STEP P31 to STEP P32, and at check of "shift on?" 
Grom STEP P32 to STEP P34, operation flow bypasses STEP P35, STEP P 36, and 
proceeds through to return without conducting respective operations of "jogger 
arranging action flag 1" and 'jogger arranging action of timer reset". 

20 [0176] 

Due to this control, in terms of the paper of conducting shift arrangement, 
arranging action due to arranging member over STEP P40 and later STEP P41 to 
STEP P52 in FIG. 22 is not conducted. 
[0177] 

25 As explanation in FIG. 23 described later, on the occasion of action of shift, 

time is necessary to conduct actions of "arranging member is made to evacuate" 
"arranging member is made to shiRT "release of evacuation of arranging 
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member^', accordingly, there is danger of not conducting arranging action in 
addition to shift action at the time of shifting, and evacuating action caused by 
restriction concerning time in cases where the image forming apparatus 50 
becomes high speed one. 
5 [01781 

Accordingly, essential shift action and evacuating action are conducted 
preferentially, so, arranging action concerning only first paper of the copy is not 
conducted. In the present control, about the first paper of the copy after shifting, 
arranging action immediately after discharge of the paper is not conducted, 

10 however, about arrangement of this paper, arranging action of the first paper is 
conducted together with the arranging action of the second paper in such a way as 
not to attach "shift on'* command as for the paper of being discharged in second 
order at STEP P34. Even though such operation is conducted, since the first 
paper is arranged together with the second paper, the arrangement precision is 

15 not affected. If the arrangement is conducted at immediately afl^er discharge 
about the first paper, it is necessary to obtain paper intervals, such operation 
brings deterioration of productivity. According to the present example, it is 
possible to permit shift arrangement without deteriorating productivity. 
[0179] 

20 In cases where the shift command is off, when 1 is set to trigger of "paper 

discharge sensor 38 ofi" at STEP P33, and to "jo^er arranging action flag^ at 
STEP P35 via STEP P34, following respective controls are executed in the flow of 
FIG. 22. 

[0180] 

25 First, at STEP P40, comparison is made between value of '5ogg^5" 

arrangiag action timer^' and set value Tl, if the value of "jogger arranging action 
timer^ becomes larger than Tl, at STEP P42, *5ogger arranging action flag" is 

69 



reset to 0, after that, the arranging action is conducted. 
[0181] 

Value of the set value Tl is one that is set in consideration of time until 
rear end of the paper goes through the paper discharge sensor 38 and falls on the 
5 tray 12 completely, since, at STEP P43, condition is that "shift position: ftx)nt flag 
0" after the paper falls on the tray 12 completely, operation flow proceeds to STEP 
P44, the arranging member 102b is made to operate to conduct arranging action. 
The above set value Tl is necessary to set in consideration of distance Grom the 
paper discharge sensor 38 to the paper discharge roller 3 and transfer line speed, 
10 and time of free fall descent on the tray 12 after passing the paper discharge roller 
3. The time is coimted in such a way as to coimt timing by using timer coimt due 
to CPU, and/or dock coimt of paper discharge motor (stepping motor). 
[0182] 

Here, in the arranging action of the arranging member, check whether 
15 arrangement of the paper is conducted at front side of the sorting position or 
arrangement of the paper is conducted at rear side of the sorting position is 
conducted at check of "shift position : front flag = 1?" of STEP P43. Here, when 
"shift position: front flag^' is 0, as illustrated in FIG. 12(b), this means that 
arrangement is conducted at front side than center (paper transfer center O-O) of 
20 the tray 12, rear side of arranging member 102b is made to operate due to "rear 
jogger arranging control, so that action of striking the paper to the fixed 
arranging section 102al of the arranging member 102a is conducted. At this 
time, the front side of the arranging member 102a conduct only excitation for the 
stepping motor 104a, so that position is fixed so as not create gap of position when 
25 the paper is struck by the arrangiag action due to arranging member 102b of the 
rear side. Above actions corresponds to actions from aspect illustrated in FIG. 
12(a) to aspect illustrated in FIG. 12(b). 
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[0183] 

On the other hand, when result of the check at the STEP P43 indicates 
that "shift position : fix)nt flag^ is 1, it means that arrangement is conducted at the 
rear side than center of the tray 12, so, the arranging member 102a is made to 
5 operate due to "rear jogger arranging controF of STEP P45, so that action of 
striking the paper to the fixed arranging member 102b of the rear side is 
conducted while operating the arranging member 102a of the front side. This 
corresponds to action from Eispect illustrated in FIG. 13(a) to aspect Ulustrated in 
FIG. 13a>). 
10 [0184] 

Namely, the sorting is conducted in such a way as not to move one side of 
arranging member and to cause the other side to perform action of reciprocating 
in the shift direction "c" altemately in every copy, tiius, one side of two arranging 
members is not moved, and the other side is moved to arrange, and set of this 
15 operation is conducted altemately in each copy, so that miniaturization of the 
apparatus is capable of being achieved, and sound from the apparatus can be 
reduced because operating section is lessened. 
[0185] 

Movement of the arranging member in the arranging action is conducted 
20 in such a way as to drive the stepping motors 104a, 104b only by using 
corresponding set pulse capable of necessary movement amount in accordance 
with STEP P21, STEP P22 and so forth in FIG. 20. 
[0186] 

In STEP P46, condition is checked by using flag and so forth of indicating 
25 "jogger action completion" at the time of set pulse completion, after the action of 
the arranging member is completed, operating flow proceeds to following actions. 
[0187] 
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After checking of *5ogger action completion" at STEP P46, *5ogger 
arranging action timer^ is reset at STEP P47, after elapse of constant time from 
completion of arranging action of the arranging member, at next check of "(jogger 
arranging action timer)>T2?" of STEP P48, return action of returning the 
5 arranging member of movement side at arranging action to acceptance position is 
conducted. 

[0188] 

Before this returning, the arranging member of conducting previous 
arrangement is made to specify in such a way as to conduct check of "shift 
10 position : fi:t>nt flag = IT again at STEP P49, then the arranging member 102b of 
rear side is returned to the acceptance position at STEP P50, and the arranging 
member 102a of fit)nt side is returned to the acceptance position at STEP P51. 
[0189] 

Namely, when "shift position: front flag^ is 0 at STEP P49, returning 
15 action is one in which the arranging member 102b is returned from position of 
FIG. 12(b) to position of FIG. 12(a), while when ""shift position: fix>nt flag^ is 1 at 
STEP P49, returning action is one in which the arranging member 102a is 
returned from position of FIG. 13(b) to position of FIG. 13(a). Similar to STEP 
P46, check is made about completion of arranging action at STEP P52, jogger 
20 arranging control ends. 
[0190] 

FIG. 23 is a routine in which, after completing the whole discharge and 
arrangement of the copy, before arrangement of next copy, the arranging members 
102a, 102b are made to conduct shift action in the shift direction ^c^. The present 
25 routine is executed when 'jogger shift action flag^ is set to 1 at STEP P32 of FIG. 
21 due to shift on signal attached to the top paper of the copy. In this case, in the 
flow of FIG. 23, first, check of *5ogger shift action flag = l?** of top of STEP P60 is 
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judged as yes, followed by proceeding to STEP P61 from STEP P60, after resetting 
*5o^er shift action flag" is 0, proceeding to check of "jogger arranging action 
complete?'' of STEP P62. 
[0191] 

STEP P62 is one in which confirmation is made whether the arranging 
control of arranging members 102a, 102b is completed to the paper before shifting, 
after jogger arranging action to the paper is terminated completely shift action is 
conducted. 

[0192] 

After ascertaining that arranging action by using arranging member is 
completed at STEP P62, at control of 'Sogger evacuation solenoid On" of STEP P63, 
as illustrated in FIG. 15, the arranging members 102a, 102b are made to evacuate 
from the paper sheaf with the solenoid 115 turned ON to conduct preparation of 
shift action. 

[0193] 

Next, the number of piilse corresponding to shift amount is set at "(jogger 
movement buEFer)<— Q'' of STEP P64. Movement amoimt of both the stepping 
motors 104a, 104b is the same amoxmt, and Q is value of corresponding movement 
pulse for the girranging members 102a, 102b between the acceptance position 
illustrated in FIG. 12(a) and the acceptance position illustrated in FIG. 13 (a). 
[0194] 

Orientation of operating the arranging member is determined at check of 
"shift position: front flag = 1?" of STEP P65, when "shift position: front flag^ is 0, 
the arranging members 102a, 102b are made to move toward rear side at STEP 
P66. Namely, the arranging members are made to move fi*om the acceptance 
position illustrated in FIG. 12(a) to the acceptance position illustrated in FIG. 
13(a), then, "shift position: fit)nt flag^ is set to 1 at STEP P67. 
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[01951 

On the contrary, when "shift position: firont flag^ is 1 of STEP P65, the 
arranging members 102a, 102b are made to move toward front side at STEP P68. 
Namely, the arranging members 102a, 102b are made to move from the 
5 acceptance position illustrated in FIG. 13(a) to the acceptance position illustrated 
in FIG. 12(a), then, "shift position : fix)nt flag^ is set to 0 at STEP P69. 
[0196] 

As described above, after conducting shift action of the arranging member, 
"shift position: front flag^ is rewritten, whereby, arrangement direction is always 
10 grasped, and shift direction of the arranging member is switched in every time 
copy is changed. 

[01971 

After ascertaining that the arranging member moves only predetermined 
shift amount at *5ogger action completion** of STEP P70, the arranging member 
15 moves to predetermined acceptance position by control of ^jogger evacuation 
solenoid OflT of STEP P71. When the solenoid 115 is turned OFF at STEP P71, 
for instance, as illustrated in FIG. 13(a), wait condition is made that the arranging 
member 102a is placed on the paper sheaf SS of the first copy, and the arranging 
member 102b is placed within the concave section 80a. So, shift arranging action 
20 due to the arranging member is completed. 
[01981 

In the present example, at the time of sorting/arranging of this time, the 
acceptance position (FIG. 13(a)) of waiting the arranging member 102a of 
operating side before action becomes range of poisoning the paper sheaf SS of the 
25 first copy to be the previous copy, thus such acceptance position is located on the 
paper sheaf SS. Consequently, as illustrated in FIG. 13(b), in cases where the 
arranging member 102a moves in order to conduct arranging action on the 
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occasion of the sortiiig/arranging, the arranging member slides upper smface of 
the paper sheaf SS, so that the arranging member does not move from outside of 
the end section of the paper sheaf SS, therefore, the arranging member does not 
disturb the paper sheaf SS on the occasion of the arranging action. 
5 [0199] 

Namely, supposing that acceptance position (wait position) of the 
arranging member should be operated is set to outside from width of the paper 
sheaf of previous time of copy piled on the tray 12, when arranging action is 
conducted from such point, the arranging member comes into contact with the 

10 paper sheaf of the previous copy to disturb arrangement of the piled paper sheaf. 
As for means for avoiding this affair, it is necessary to move the arranging 
member toward upper surface of the paper sheaf of the previous copy in such a 
way as to conduct a series of operations of evacuation to upward reaches from wait 
position of being set at outside from width of the paper sheaf — > movement of the 

15 arranging member — > relief action of evacuation of the arranging member, after 
that, it is necessary to enter the arranging action, thus much times are necessaiy 
to conduct arrangement, it introduces danger to lower productivity. 
[0200] 

At this point, as the present example, it is possible to prevent disturbance 
20 of arrangement of the paper of the previous copy in such a way as to control the 
acceptance position of the arranging member of the side of conducting arranging 
action after shifting so as to locate at upper surface of the paper sheaf of the 
previous copy, and improvement of productivity becomes possible. 
4 Image forming apparatus 
25 The present example is related to the image forming apparatus of having 

an image forming means for conducting image formation to the paper and a 
transfer means for transferring the paper of being subjected to image formation, 
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so, an image forming apparatus 50' illustrated in FIG. 24 is provided with a 
common image forming means to the image forming apparatus 50 in FIG. 1. The 
image forming apparatus 50' is provided with the paper processing apparatus in 
accordance with configuration described above. 
5 [0201] 

FIG. 24 illustrates principal members of the image forming means and 
the paper processing apparatus (sheet-shaped medium processing apparatus). 
The paper processing apparatus as being contents of the image forming apparatus 
is provided with common configurations to the paper processing apparatus of 

10 being explained in FIG. 1 to FIG. 18, therefore, about the members same as these 
members in connection with its function, in order to avoid complication, the same 
signs as that are attached to FIG. 1 to FIG. 18 are attached to members of FIG. 24. 
They are the paper discharge roller 3, the return roller 72, the tray 12, the paper 
surface lever 73, the arranging member driving device 99, the arranging means 

15 100, the paper discharge sensor 38, the paper surface sensors 74, 75, the 
arranging members 102a, 102b and so forth. 
[0202] 

The image forming apparatus 50' wiU be explained referring to FIG. 24. 
An image forming section 135 is disposed at approximately center section of the 
20 apparatus body, and a paper feeding section 136 is disposed at immediately 
downward reaches of the image forming section 135. The paper feeding section 
136 is provided with a paper feeding cassette 210. 
[0203] 

It is possible to dispose a manuscript reading device for reading 
25 manuscript at upper section of the image forming apparatus 50' if necessary. At 
upper section of the image forming section 135, a roller RR as a transfer means for 
transferring paper of being subjected to image formation, a guide plate and so 
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forth are provided. 
[02041 

An electrical installing unit 2000 for driving the apparatus electrically 
and for controlling the apparatus is disposed at the image forming section 135. 
5 In addition, a drum-shaped photo conductor 500 is disposed. At circumference of 
the photo conductor 500, an electrifying device 600 for conducting electrifying 
treatment on surface of the photo conductor 500, an exposure device 700 for 
conducting projection of image information on surface of the photo conductor by 
using irradiation of laser Ught, a development device 800 for forming visible image 
10 from electrostatic latent image formed in such a way that exposure is conducted 
on surface of the photo conductor 500, a transfer device 900 for transferring toner 
image that is visible image on the photo conductor 500 to the paper, and a 
cleaning device 1000 for removing toner of remaining on the surface of the photo 
conductor after transferring to recover, and so forth. 
15 [0205] 

These photo conductor 500, electrifying device 600, exposure device 700, 
development device 800, transfer device 900, cleaning device 1000 and so forth are 
principal sections of the image forming means. A fixing device 140 is disposed at 
approximately upward reaches of the photo conductor 500 and lower reaches of a 
20 stream on paper transfer route fix>m the photo conductor 500. 
[02061 

In cases where the image forming apparatus functions as a printer, on the 
occasion of image formation, image signal is input. The photo conductor 500 is 
electrified equally by the electrifying device 600 in the dark beforehand. 
25 Exposure Ught is irradiated on the photo conductor 500 of being electrified equally 
due to Ught emission of laser diode LD (not illustrated) of the exposure device 700 
on the basis of image signal, so, reaches the photo conductor via known polygon 
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mirror and lens, thus electrostatic latent image is formed on surface of the photo 
conductor 500. The electrostatic latent image moves together with rotation of the 
photo conductor 500, then, the electrostatic latent image is converted to visible 
image by the development device 800, further, proceeding to the transfer device 
5 900. 

[0207] 

On the other hand, unused paper is accommodated in a paper feeding 
CEissette 2l0 of the paper feeding section 136, so, a bottom plate 220 is pressurized 
by a spring 240 in such a way that the paper S of the top position on the bottom 
10 plate 220 that is supported rotatably is pressed to a paper feeding roller 230. On 
the occasion of paper feeding for transfer, the paper feeding roUer 230 rotates, due 
to this rotation, the paper S is send out finom the paper feeding cassette 210, 
followed by being conveyed to one pair of resisting rollers 1400. 
[0208] 

15 The paper sent to the resisting rollers 1400 is stopped its conveyance 

temporarily. The resisting rollers 1400 start conveyance of the paper while 
timing so that position relationship between toner image on the surface of the 
photo conductor 500 and the pointed head of the paper S becomes transfer 
position of being provided the transfer device 900 that is predetermined position 

20 appropriate to image transfer. 
[0209] 

On the paper after transfer, the toner image is fixed during the paper goes 
through the fixing device 140. The paper passed through the fixing device 140 
conveyed by the roUer RR to be a conveyance means, via the paper discharge 
25 sensor 38, thus, the paper is discharged to the tray 12 from the paper discharge 
roller 3. 

[0210] 
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About following fiinction of paper arrangement due to the paper 
processing apparatus, since it is the same contents as that described above, 
explanation thereof will be omitted. 
[0211] 

Also in the image forming apparatus of the present example, it is possible 
to arrange the paper S piled on the tray with a high degree of precision by using 
the arranging means 100. 
[0212] 
[Effects if the Invention] 

According to the present invention described in Claim 1, it is possible to 
conduct sorting/arranging action by using small drive power regardless of 
largeness of piled amount on piling means. 
[0213] 

According to the present invention described in Claim 2, it is possible to 
enhance arranging precision in such a way not to conduct shift action of the tray, 
but to conduct action of arranging member due to arranging member driving 
device so as to arrange surely while contacting to sheet-shaped mediimi. 
[0214] 

According to the present invention described in Claim 3, it is possible to 
arrange the paper while striking part of arranging member surely to end face of 
sheet-shaped medium in such a way as to adopt aspect of crossing part of 
arranging member to end face of sheet shaped mediimi surely via concave section. 
[0215] 

According to the present invention described in Claim 4, it is possible to 
avoid interference between the sheet-shaped mediimi thus discharged and 
arranging member at the time of sorting/arranging action. 
[0216] 
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According to the present invention described in Claim 5, it is possible to 
avoid interference between discharged sheet-shaped medium and the arranging 
member even though when the sheet-shaped mediimi is arranged in such a way 
that the arranging member is made to cut into end face of the shee;t-shaped 
5 medium. 

[0217] 

According to the present invention described in Claim 6, it is possible to 
avoid interference the arranging member and the sheet-shaped medium after 
arrangement. 
10 [0218] 

According to the present invention described in Claim 7, it is possible to 
realize small soimd condition in such a way that two arranging members are 
made to use alternately between not moved condition and moved condition, so 
consmnption degree of member is reduced. 
15 [0219] 

According to the present invention described in Claim 8, it is possible to 
prevent disturbance of the paper after previous time ahgnment, and also it is 
possible to improve the productivity. 
[0220] 

20 According to the present invention described in Claim 9, it is possible to 

permit shift arrangement without lowering productivity. 
[0221] 

According to the present invention described in Claim 10, it is possible to 
arrange the sheet-shaped medium while approaching/^departing arranging section 
25 to/fix)m end face of the sheet-shaped mediimi piled on the piling means surely in 
such a way as to move the arranging member in shift direction. In addition, 
plate shape body is adopted, thus, compact configuration is realized. 
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[0222] 

According to tiie present invention described in Claim 11, it is possible to 
adopt one side movement aspect in which one side of arranging member is not 
moved while the other side is moved in arranging action. 
5 [0223] 

According to the present invention described in Claim 12, it is possible to 
arrange the paper while striking part of arranging member surely to end face of 
sheet-shaped medium in such a way as to adopt aspect of crossing part of 
arranging member to end face of sheet-shaped medium surely via concave section. 
10 [0224] 

According to the present invention described in Claim 13, it is possible to 
operate the arranging member without interfering tray even though when the 
minimum size of the sheet-shaped medium is arranged. 
[0225] 

15 According to the present invention described in Claim 14, it is possible to 

avoid interference between the tray and the arranging members even though 
when the airanging member moves for sortin^arranging action. 
[0226] 

According to the present invention described in Claim 15, it is possible to 
20 arrange the sheet-shaped medium piled on the piUng means in such a way as to 
move one pair of arranging members in the direction of approaching with each 
other under conditions as it is. 
[0227] 

According to the present invention described in Claim 16, it is suitable 
25 that special positioning mechanism of rotational direction is not provided because 
fixed position of the one pair of arranging members are maintained automatically 
by own weight in such a way as to provide restricting member of rotation amount. 
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[0228] 

According to the present invention described in Claim 17, it is possible to 
enter arranging action while moving the arranging member with condition 
maintained, in arranging action, in such a way as to place the arranging member 
at arrangement operation position. 
[0229] 

According to the present invention described in Claim 18, it is possible to 
avoid interference between the arranging member and the sheet-shaped medimn 
in such a way as to place the arranging member at the evacuation position. 
[0230] 

According to the present invention described in Claim 19, it is possible to 
discharge the sheet-shaped medium on upper surface of the piling means under 
the condition that variation of landing position is small. 
[0231] 

According to the present invention described in Claim 20, arranged 
condition of the sheet-shaped mediiun after arranging is not disturbed on the 
occasion of arranging action in such a way as to set friction coefficient of lower end 
section of the arranging member that is part of contacting the sheet-shaped 
medium smaller tiian friction coefficient of sheet-shaped medium with one 
another. Ill 

[0232] 

According to the present invention described in Claim 21, it is possible to 
contact the arranging member to upper surface of the sheet-shaped medium with 
load corresponding to rotational moment by gravity, so, contact pressure to the 
sheet-shaped medium is capable of being adjusted freely in such a way as to 
adjust this load, when there is no sheet-shaped mediimi, it is possible to place the 
arranging member within the concave section of the tray imder engaged condition. 
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thus it is possible to permit contact to the end face surely. 
[0233] 

According to the present invention described in Claim 22, it is possible to 
switch between condition of evacuating from the top surface of the sheet-shaped 
medium and condition of contacting imder rotational moment by gravity at the 
same time about respective arranging members. 
[0234] 

According to the present invention described in Claim 23, about on image 
forming apparatus, it is possible to conduct sorting/arranging action by using 
small drive power regardless of largeness of piling amount on the piling means. 
[0235] 

According to the present invention described in Claim 24, it is possible to 
sort and arrange the sheet-shaped medium in high precision, in addition to 
after-treatment ftmction after image formation. 
[Brief Description of Drawings ] 

[FIG. 1] An outline configuration view of the sheet-shaped medium 
after-treatment apparatus and the image forming apparatus according to the 
present invention. 

[FIG. 2] FIG. 2 (a) is a principal portion perspective view of the 
sheet-shaped medium after-treatment apparatus, and FIG. 2(b) is an outline 
perspective view of peripheral section of a sensor for controlling height of a tray. 

[FIG. 3] A perspective view of circumference of the tray of piling the 

papers. 

[FIG. 4] Aperspective view of arranging means. 

[FIG. 5] A view for explaining an edge within lower end section of an 
arranging member. 

[FIG. 6] A perspective view illustrating principal portion of a driving 
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mechanism of the arranging member. 

[FIG. 7] A perspective view illustrattng principal portion of a driving 
mechanism of the arranging member. 

[FIG. 8] An elevation view for explaining evacuation position and 
5 arrangement operation position of the arranging member. 

[FIG. 9] An outline elevation view of the arranging member of being 
located at the home position as seen from the side of paper discharge roller. 

[FIG. 10] An outUne elevation view of the arranging member of being 
located at the acceptance position as seen from the side of the paper discharge 
10 roUer. 

[FIG. 11] An outUne elevation view of the arranging member of being 
located at the arrangement position as seen from the side of the paper discharge 
roller. 

[FIG. 12] FIG. 12(a) is an outline elevation view of the arranging 
15 member of being located at the acceptance position at the time of 
sorting/arranging as seen from the side of the paper discharge roller, and FIG. 
12(b) is an outline elevation view of the arranging member of being located at 
front side of the arrangement position at the time of sorting/arranging as seen 
from the side of the paper discharge roller. 
20 [FIG. 13] FIG. 13(a) is an outUne elevation view of the arranging 

member of being located at the acceptance position at the time of 
sorting/arranging as seen from the side of the paper discharge roller, and FIG. 13 
(b) is an outline elevation view of the arranging member of being located at the 
rear side of arrangement position at the time of sorting/arranging as seen from the 
25 side of paper discharge roller. 

[FIG. 14] An elevation view for explaining the arranging member of 
being located at the arrangement operation position. 
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[FIG. 15] An elevation view for explaining the arranging member of 
being located at the evacuation position. 

[FIG. 16] An elevation view of the arranging member corresponding to 
FIG. 13(b). 

5 [FIG. 17] An outline elevation view of the arranging member of being 

explained about reUef section of the arranging member as seen from the side of 
the paper discharge roller. 

[FIG. 18] FIG. 18(a) is a plan view of the tray, and FIG. 18(b) is an 
elevation view of the tray. 
10 [FIG. 19] FIG. 19(a) is a flowchart for explaining initial routine for 

arrangement action, and FIG. 19(b) is a flowchart for explaining main routine for 
arrangement action. 

[FIG. 20] A flowchart for explaining procedure of arrangement by using 
arranging means. 

15 [FIG. 21 ] A flowchart for explaining procedure of arrangement by using 

arranging means. 

[FIG. 22 ] A flowchart for explaining procedure of arrangement by using 
arranging means. 

[FIG. 23] A flowchart for explaining procedure of arrangement by using 
20 arranging means. 

[FIG. 24] A view illustrating an example of an image forming apparatus. 
[FIG. 25] A perspective view of circumference of the tray according to the 

prior art. 

[Description of Reference Numerals ] 
25 12 Tray (as a piling means) 

99 Arranging member driving device 

100 Airanging means 
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102a, 102b arranging members 
[Name of Document] Drawing 
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[Name of Document 1 Abstract 
[Abstract] 

[Problems to be Solved] 

lb provide a sheet-shaped medium processing apparatus which can 
conduct sorting/arranging action by using small drive power regardless of 
largeness of piled amount on piling means, and can arrange the sheet-shaped 
medium in high precision. 

[Means for Solving Problems] 

The sheet-shaped medium processing apparatus comprises a pair of 
arranging members 102a, 102b having two functions of arranging function for 
arranging a sheet-shaped medium piled on pUing means 12 after discharged from 
discharging means 3 at only fixed position and of sortLng/arranging function for 
arranging the sheet-shaped medium in every copy at difierent position in the 
direction (direction perpendicular to a paper face which is perpendicular to "a") 
perpendicular to a discharge direction. 

[Selected drawing] Fig. 1 
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